








CONSTELLATION OBJECTIVES 


I. GENERAL INFORMATION 


At the end of the course you should be able to: 

• Unpack the system and various accessories (includes tray arm). 

• List the various Surgical Applications. 

• Identify & describe console connectors and controls. 

• Perform the user setup and checkout of various modes, functions and 
accessories. 

• Describe the main operating screens, modes and functions. 

• Identify, describe and install as Applicable the various cassettes, 
accessories and handpieces. Wifi printer, videoverlay, bar code 
scanner. 

• Describe Care and Maintenance procedures - Xenon Lamp, Filters, 
remote batteries, console cleaning. 

II. THEORY - 1.5 DAYS 


At the end of the course you should be able to: 

• Explain the system architecture and power distribution. 

• List module functions and describe module block diagram. 

• Explain the Interconnect Diagrams. 

III. PARTS LOCATION AND DISASSEMBLY 

At the end of the course you should be able to: 

• Remove and replace any field replaceable part. 

IV. MAINTENANCE AND TROUBLESHOOTING 


At the end of the course you should be able to: 

• Perform the Constellation Service Test Procedure. 

• Perform system calibration procedures. 

• Explain Operator Level Troubleshooting. 

• Understand System specific messages that may be recorded in the 
event log. 

• Troubleshoot by isolating faults to an assembly level. 



CONSTELLATION FIELD SERVICE TRAINING 

ITINERARY 


DAY C 

>NE: INTRODUCTION & SYSTEM OVERVIEW 

9h00 

Welcome of the participants 
o Course overview 
o Objectives of the training 
o Lesson plan 

9h30 

System overview: 
o Unpacking 
o Main features 

o Constellation vs Accurus / New technologies 
o System configurations 

10h45 

Break 

llhOO 

System setup 

12h30 

Lunch break 

13h30 

Disposables 

o Combined Total Plus pack with Ultravit probe 
o Premium cassette 

14h30 

System demonstration - Lab : basic functions 
o Ultravit 
o AGF (video) 
o VFC 
o Forceps 
o Scissors 
o Illumination 
o Fragmentation 
o Diathermy 

o Fluid/ Air exchange (video) 

17h00 

End of the day 


DAY TWO: USE OF THE SYSTEM 

9h00 

Use of the system: advanced functions 
o IOP compensation 

o Advanced cutting tables (power point presentation) 
o Flow control mode 

10h45 

break 

llhOO 

Advanced functions: lab. 

12h30 

Lunch break 

13h30 

Event log & log viewer - Service mode presentation. 

14h30 

STARS : introduction to STARS and e-STP 

17h00 

End of the day 




DAY THREE: STP - STARS 

9h00 

Interconnection diagram 

lOhOO 

Parts location in the system 

10h45 

Break 

llhOO 

STP - Tools review 

12h30 

Lunch break 

13h30 

e-STP 

15h30 

Overview of the alternate method: manual STP 

17h00 

End of the day 


DAY FOUR: POWER SYSTEM & HOST MODULE / DISPLAY 

9h00 

Power system & power sequence 

o Theory 

o Parts location in the system & disassembly 

10h45 

Break 

llhOO 

Host/Supervisor/ Display- Base switch 

o Theory 

o Parts location in the system & disassembly 

12h30 

Lunch break 

13h30 

Tray arm 

15h30 

Break 

15h45 

Laser 

17h00 

End of the day 


DAY FIVE: FLUIDICS 

9h00 

Bloc diagrams: 

o Fluidics module overview with cassette interface 
o Infusion circuit 
o Aspiration circuit 

10h45 

Break 

llhOO 

Bloc diagrams: 

o Pincher circuit 
o Fluidics pcb 

llh30 

Parts location and disassembly 

12h30 

Lunch break 

13h30 

Parts location and disassembly 

15h00 

Maintenance procedures 

17h00 

End of the day 





DAY SIX: US/DIATHERMY - PNEUMATICS -ILLUMINATOR 

9h00 

Pneumatics & US diathermy 

o Bloc diagram 
o Parts location & disassembly 

10h45 

Break 

llhOO 

Pneumatics 

o Maintenance procedures 

12h30 

Lunch break 

13h30 

Illuminator 

o Flash presentation and theory 
o Module disassembly 
o Maintenance procedures 

17h00 

End of the day 


DAY SEVEN: TROUBLESHOOTING 

9h00 

BIOS configuration / Operating system / Software installation 

10h45 

Break 

llhOO 

Maintenance procedure 920-2120-004 

12h30 

Lunch break 

13h30 

Troubleshooting : STARS exercise 

16h00 

Tools, general review - Final exam. 

17h00 

End of the day 













CONSTELLATION @ 

VISION SYSTEM & ACCESSORIES 



• The ULTRAVIT’ 5000 CPM vitrectomy probe with duty cycle control provides 
high speed cutting and the ability to modify duty cycle for flow control 
independent of vacuum and cutting 

• Integrated Pressurized Infusion monitors infusion pressure constantly. 

IOP Compensation provides control of infusion pressure which results in 
more stable IOP 


• Advanced Xenon Illuminator provides state of the art illumination 
for visualizing tissues 




Embedded 532nm PUREPOINT* Laser offers advanced laser 
technology controlled from the CONSTELLATION* screen for an 
integrated surgical experience 


V-LOCITY* Efficiency Components and ENGAUGE* RFID 
optimize OR setup, enhance the surgical experience 
and increase OR productivity 




constellation 

VISION SYSTEM 





j constellation 

VISION SYSTEM 


CONSTELLATION® Vision System 

Full-function vitreoretinal system with complete posterior 
segment and anterior segment procedure capabilities 

• The ULTRAVIT® 5000 CPM vitrectomy probe with duty cycle 
control provides high speed cutting and the ability to modify 
duty cycle for flow control independent of vacuum and 
cutting 

• Advanced Xenon Illuminator provides state of the art 
illumination for visualizing tissues 

• Optional embedded 532nm PUREPOINT® Laser offers 
advanced laser technology controlled from the 
CONSTELLATION® screen for an integrated surgical 
experience 

• V-LOCITY® Efficiency Components including ENGAUGE® 

RFID* and now other automated features like Auto-infusion 
Valve, Auto Gas Fill, the Articulating Tray Arm are designed to 
optimize OR setup and enhance the surgical experience 

• 1 7" Articulating touch panel screen with advanced GUI 
(Graphic User Interface) and video DFUs (Directions for Use) 


8065751145 | leach | includes embedded PUREPOINT® Laser 
8065751147 | leach | without embedded PUREPOINT® Laser 


SYSTEM COMPONENTS I 1 each 


REPLACEMENT PARTS I 1 each 


8065751150 

8065751152 

8065751450 

8065751451 

8065751452 

8065750977 

8065750968 


CONSTELLATION® Vision System Tabletop 
CONSTELLATION® Articulating Tray Arm 
PUREPOINT® Embedded Laser Module 
CONSTELLATION® Base Unit 
CONSTELLATION® Auxiliary Illuminator 
CONSTELLATION® Footpedal (Includes Cable) 
CONSTELLATION® Remote Control 


8065751025 | Constellation Operators Manual 
8065751194 j Xenon Replacement bulb 
8065750254 j Memory Card 


*RFID-Radio Frequency Identification Device 


In the US. to order call 1-800-862-5266 or fax 1-800-241-0677. Outside the US. contact your local Alcon representative. 



CONSTELLATION • ACCESSORIES 



CONSTELLATION® 

Frag Handpiece 

t • Lightweight, improved ergonomic design 
" 8665750888 I 1 each 



Auto Gas Fill 


• V-LOCITY® efficiency component 

• Automatic purge and fill of syringe with undiluted 
C 3 F 8 or SF 6 gases 

• Designed to simplify the gas fill process 

• Sterile, single-use 
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INFINITI® 

Phaco Handpiece 

• All digital ultrasound with advances to the proven tradi- 
tional technology that provides more effective cutting 
at lower effective power 

• More sensitive linear low-end control provides "true" 
linear control of ultrasound 

• Titanium handpiece: smaller, lighter (40 grams total) 
and stronger 


8065750121 | 1 each 
See Anterior Pack options in this section 


20 


8065751014 | Auto Gas Fill Pack | 6/box 

See Tamponade/Gases & Solutions section for details on 
CONSTELLATION® Gases 


CONSTELLATION® 

VFC Pak 

• Sterile pack for injection and extraction of 
silicone oil 

• Components include: 

VFC Syringe Adaptor with ENGAUGE® RFID 
lOcc Syringe Barrel 
Syringe Stopper 

20 Gauge and 23 Gauge cannula 
Push Rod 



I constalaftaan 




CONSTELLATION® 

Pneumatic Handpiece, DSP 

• Designed for use with 20, 23 or 25 Gauge GRIESHABER® 
DSP tips 

• Lightweight, ergonomic handle with superior control of 
actuation through the footpedal 

• Single-cut or multi-cut scissors actuation similar to MPC 

• Proportional control also available for scissors or 
forceps 

•ENGAUGE® RFID 

• Sterile, single-use 


8065750957 | 6/box 


725.01 | 6/box 



See Hand-Held Instrumentation section for details on tips. 


Gauge io - ^ 


STAND ALONE COMPONENTS 

8065751162 | CONSTELLATION® Stand Alone Drain Bag | 12/box 
8065751163 j Disposable Tray Arm Cover | 6/box 




23 Gauge 



CONSTELLATION® 

TOTAL PLUS® Vitrectomy Pak 

Contents Include: 

• 23 Gauge ULTRAVIT® Vitrectomy Probe 

• Cassette/Drain Bag 

• 23 Gauge Endoilluminator 

• Infusion Cannula 

• Trocar/Cannula Sets 

• 23 Gauge Plugs (3) 

• GFI Administration Tubing Set 

• Infusion Tubing Set with Auto-Infusion Valve 

• Auxil Mary Aspiration Tubing 

• Sterile Front Panel Drape 

• 3-way Stopcock 

• 20 cc Syringe 



CONSTELLATION 
Combined Procedure Pak 

Contents Include: 

• 23 Gauge ULTRAVIT® Vitrectomy Probe 

• Cassette/Drain Bag • 20 cc Syringe 

• 23 Gauge Endoilluminator -Test Chamber 

• Infusion Cannula * I/A Tip Wrench (2) 

• Trocar/Cannula Sets * Irrigation Sleeve with BSI (1) 

• 23 Gauge Plugs (3) 

• GFI Administration Tubing Set 

• Infusion Tubing Set with Auto-Infusion Valve 

• Irrigation/Aspiration Tubing Set 

• Sterile Front Panel Drape 

• 3-way Stopcock 



CONSTELLATION® 
TOTAL PLUS® Pak 

• Straight Endoilluminator 



8065751058 | 5000 CP M | 6/box 


23 


CONSTELLATION® 
Combined Procedure Pak 

• Straight Endoilluminator 

• Tipless 



8065751077 | 5000 CPM | 0.9 mm | 6/box 23 

8065751065 | 5000 CPM | 1.1 mm | 6/box 


CONSTELLATION® 

TOTAL PLUS® Pak 

• Sapphire Wide Angle 
Endoilluminator 

8065751157 | 5000 CPM | 6/box 



23 


STAND ALONE COMPONENTS 


CONSTELLATION® ULTRAVIT® 23 Gauge Vitrectomy Probe 


8065750949 

8065750914 

8065750917 

8065750918 

8065750920 

8065750957 


5000 CPM | 6/box 

Infusion Tubing Set with Auto-Infusion Valve 
Auxilliary Aspiration Tubing | 12/box 
Irrigation/Aspiration Tubing Set | 12/box 
GFI Administration Tubing Set | 12/box 
CONSTELLATION® VFC Pak I 6/box 


1 2/box 



CONSTELLATION® 

Combined Procedure Pak 

• Sapphire Wide Angle Endoilluminator 
•Tipless 


8065751154 | 5000 CPM | 0.9 mm | 6/box 23 

8065751160 j 5000 CPM j 1.1 mm j 6/box 


CONSTELLATION • 23 GAUGE SURGICAL PACKS 




CONSTELLATION • 25 GAUGE SURGICAL PACKS 



25 Gauge 




CONSTELLATION® 

TOTAL PLUS® Vitrectomy Pak 

Contents Include: 

• 25 Gauge ULTRAVIT® Vitrectomy Probe 

• Cassette/Drain Bag 

• 25 Gauge Endoilluminator 

• Infusion Cannula 

• Trocar/Cannula Sets 

• 25 Gauge Plugs (3) 

• 20 Gauge Scleral Plugs (3) 

• GFI Administration Tubing Set 

• Infusion Tubing Set with Auto-Infusion Valve 

• Auxilliary Aspiration Tubing 

• Sterile Front Panel Drape 

• 3-way Stopcock 

• 20 cc Syringe 


CONSTELLATION® 
TOTAL PLUS® Pak 

• Straight Endoilluminator 


8065751060 | 5000 CPM | 6/box 



CONSTELLATION® 
TOTAL PLUS® Pak 

• Sapphire Wide Angle 
Endoilluminator 


8065751156 | 5000 CPM | 6/box 



STAND ALONE COMPONENTS 

CONSTELLATION® ULTRAVIT® 25 Gauge Vitrectomy Probe 
8065750950 
8065750914 
8065750917 
8065750918 
8065750920 


5000 CPM | 6/box 

Infusion Tubing Set with Auto-Infusion Valve | 12/box 
Auxilliary Aspiration Tubing | 12/box 
Irrigation/Aspiration Tubing Set | 12/box 
GFI Administration Tubing Set | 1 2/box 



CONSTELLATION® 

Combined Procedure Pak 

Contents Include: 

• 25 Gauge ULTRAVIT® Vitrectomy Probe 


Cassette/Drain Bag 
25 Gauge Endoilluminator 
Infusion Cannula 
Trocar/Cannula Sets 
25 Gauge Plugs (3) 

20 Gauge Scleral Plugs (3) 

Auxiliary Aspiration/Extrusion Line 
GFI Administration Tubing Set 
Infusion Tubing Set with Auto-Infusion Valve 
Irrigation/Aspiration Tubing Set 


Sterile Front Panel Drape 
3-way Stopcock 
20 cc Syringe 
Test Chamber 
I/A Tip Wrench (2) 

Irrigation Sleeve with BSI (1) 


CONSTELLATION® 
Combined Procedure Pak 

• Straight Endoilluminator 
•Tipless 


8065751072 | 5000 CPM 
8065751071 | 5000 CPM 


0.9 mm | 6/box 
1.1 mm I 6/box 


CONSTELLATION® 

Combined Procedure Pak 

• Sapphire Wide Angle Endoilluminator 
•Tipless 


8065751159 | 5000 CPM 
8065751161 j 5000 CPM 


0.9 mm | 6/box 
1.1 mm I 6/box 



Gauge 



VISION SYSTEM 






25+ Gauge 



CONSTELLATION® 

TOTAL PLUS® Vitrectomy Pak 

Contents Include: 

• 25 + Gauge ULTRAVIT® Vitrectomy Probe 

• Cassette/Drain Bag 

• 25 + Gauge Endoilluminator 

• Infusion Cannula 

• Trocar/Cannula Sets 

• 25 Gauge Plugs (3) 

• 20 Gauge Scleral Plugs (3) 

• GFI Administration Tubing Set 

• Infusion Tubing Set with Auto-Infusion Valve 

• Auxilliary Aspiration Tubing 

• Sterile Front Panel Drape 

• 3-way Stopcock 

• 20 cc Syringe 


CONSTELLATION® 
TOTAL PLUS® Pak 

• Straight Endoilluminator 


8065751462 | 5000 CPM | 6/box 



CONSTELLATION® 
TOTAL PLUS® Pak 

• Sapphire Wide Angle 
Endoilluminator 



8065751463 | 5000 CPM | 6/box 


STAND ALONE COMPONENTS 

CONSTELLATION® ULTRAVIT® 25 + Gauge Vitrectomy Probe 
8065751436 | 5000 CPM | 6/box 

8065750914 | Infusion Tubing Set with Auto-Infusion Valve | 12/box 
8065750917 | Auxilliary Aspiration Tubing | 12/box 
8065750918 | Irrigation/Aspiration Tubing Set | 12/box 
8065750920 | GFI Administration Tubing Set | 12/box 



CONSTELLATION 
Combined Procedure Pak 

Contents Include: 

• 25 + Gauge ULTRAVIT® Vitrectomy Probe 


Cassette/Drain Bag 
25 + Gauge Endoilluminator 
Infusion Cannula 
Trocar/Cannula Sets 
25 Gauge Plugs (3) 

20 Gauge Scleral Plugs (3) 

GFI Administration Tubing Set 
Infusion Tubing Set with Auto-Infusion Valve 
Irrigation/Aspiration Tubing Set 
Sterile Front Panel Drape 


3-way Stopcock 
20 cc Syringe 
Test Chamber 
I/A Tip Wrench (2) 

Irrigation Sleeve with BSI (1) 


CONSTELLATION® 
Combined Procedure Pak 

• Straight Endoilluminator 

• Tipless 


8065751468 | 5000 CPM | 0.9 mm | 6/box 
8065751466 j 5000 CPM j 1.1 mm j 6/box 


CONSTELLATION® 

Combined Procedure Pak 

• Sapphire Wide Angle Endoilluminator 

• Tipless 


8065751469 | 5000 CPM | 0.9 mm | 6/box 
8065751467 j 5000 CPM j 1.1 mm j 6/box 




CONSTELLATION • 25 + GAUGE SURGICAL PACKS 





CONSTELLATION • 20 GAUGE SURGICAL PACKS 



20 Gauge 



CONSTELLATION® 

TOTAL PLUS® Vitrectomy Pak 


Contents Include: 

• 20 Gauge ULTRAVIT® Vitrectomy 

• Cassette/Drain Bag 

• 20 Gauge Endoilluminator 
. 20 Gauge MVR Blade DSP 

• Infusion Cannula 

• 19 Gauge Scleral Plugs (3) 

• 20 Gauge Scleral Plugs (3) 

• GFI Administration 
Tubing Set 

• Infusion Tubing Set 
with Auto-Infusion Valve 


• 3-way Stopcock 

• 20 cc Syringe 


Probe 


• Auxilliary Aspiration Tubing 

• Sterile Front Panel Drape 


CONSTELLATION® 
TOTAL PLUS® Pak 

• Straight Endoilluminator 


8065751063 | 5000 CPM | 6/box 






CONSTELLATION® 
Combined Procedure Pak 


Contents Include: 

• 20 Gauge ULTRAVIT® Vitrectomy Probe 

• Cassette/Drain Bag . Jest Chamber 

• 20 Gauge Endoilluminator . |/ATip Wrench (2) 

• 20 Gauge MVR Blade DSP . Irrigation Sleeve with BSI (1) 

• Infusion Cannula 

• 19 Gauge Scleral Plugs (3) 

• 20 Gauge Scleral Plugs (3) 

• GFI Administration Tubing Set 

• Infusion Tubing Set with Auto-Infusion Valve 

• Irrigation/Aspiration Tubing Set 

• Sterile Front Panel Drape 

• 3-way Stopcock 

• 20 cc Syringe 


CONSTELLATION® 
Combined Procedure Pak 

• Straight Endoilluminator 

• Tipless 


20 

8065751079 | 5000CPM | 0.9mm | 6/box 
8065751070 | 5000 CPM | 1.1 mm | 6/box 


CONSTELLATION® 
TOTAL PLUS® Pak 

• Sapphire Wide Angle 
Endoilluminator 




CONSTELLATION® 

Combined Procedure Pak 

• Sapphire Wide Angle Endoilluminator 
•Tipless 


8065751057 | 5000 CPM | 6/box 


8065751076 | 5000 CPM | 0.9 mm | 6/box 20 

8065751064 j 5000 CPM j 1.1 mm j 6/box 


STAND ALONE COMPONENTS 

CONSTELLATION® ULTRAVIT® 20 Gauge Vitrectomy Probe 
8065750948 | 5000 CPM | 6/box 

8065750914 | Infusion Tubing Set with Auto-Infusion Valve | 12/box 
8065750917 | Auxilliary Aspiration Tubing Set | 1 2/box 


STAND ALONE COMPONENTS 

8065750957 | CONSTELLATION® VFC Pak | 6/box 
8065750958 | CONSTELLATION® Fragmentation Pak | 6/box 
8065750918 | Irrigation/Aspiration Tubing Set | 12/box 
8065750920 | GFI Administration Tubing Set | 12/box 



constellation 


VISION SYSTEM 





Constellation® Anterior Surgical Paks (tipless) 

8065751155 | CONSTELLATION® Phaco Pak | 0.9 mm | 6/box 
8065751158 | CONSTELLATION® Phaco Pak | 1.1 mm | 6/box 


STAND ALONE COMPONENTS 

CONSTELLATION® ULTRAVIT® Anterior Vitrectomy Probe 
8065751020 | 6/box 


MicroSmooth® Irrigation Sleeves 

8065750159 | MICROSMOOTH® Small Parts Kit | 0.9 mm | 6/box 
8065740842 | MICROSMOOTH® High Infusion Sleeve Kit | 0.9 mm | 6/box 
8065750160 | MICROSMOOTH® Small Parts Kit | 1.1 mm | 6/box 
8065740872 | MICROSMOOTH® High Infusion Sleeve Kit | 1.1 mm | 6/box 
8065750519 | MICROSMOOTH® Micro Small Parts Kit | 1.1 mm | 6/box 

INTREPID 2.2 mm Micro-Coaxial Phacoemulsification 

8065750517 | MICROSMOOTH® Ultra Small Parts Kit | 0.9 mm | 6/box 
8065750518 | MICROSMOOTH® Ultra Small Parts Kit | 1.1 mm | 6/box 


Gauge 20~^ 


ANTERIOR SURGICAL PACKS 



CONSTELLATION - TOOLS LIST 


General tools already used on other surgical systems: 

Please double check foranv vou would need to order, FSEs MUST have all items with a * 

Description 

PN 

Where to order 

Digital Pressure Meter (MERIAM) 

401-045 

ESC 

Fluke Model 124 Scopemeter & 10:1 Probe 

401-041 * 

ESC 

USB Keyboard 

276-348 * 

ESC 

Universal Load Box 

210-3202-001 * 

ESC 

NeoSoniX® Infiniti Cable 

210-3204-001 * 

ESC 

Plug, Banana, .166 Panel MNT 15A 

063-040 (Order 5 items) * 

ESC 

Cables w/ 4mm Banana plugs for cautery 

N/A (Set of 2 cables) 

Local Vendor 

(Phaco Handpiece 

8065750121) 

(APL) 

Blue Test Tubing 

043-028 

ESC 

Blue Test Tubing Extractor 

14-0121-001 

ESC 

Infiniti Caster Wrench 

210-2428-001 * 

ESC 

BSS bottle clips 

674-205 

ESC 

Handpiece Connector Removal Wrench 

995-3950-099 

ESC 

BNC-BNC 50 Ohms cable 

N/A* 

Local Vendor 

Power Meter Fiber Adapter AHBI 

995-2050-051 

ESC 

Purepoint tools 

See Purepoint training * 



Tools supplied during training class (no need to order): 

Description 

PN 

RFID tag 

995-2120-869 

AGF test tubing set 

995-2120-810 

Pneumatic test tubing 

812-3145-501/503 

Service Test Cassette 

812-2829-501 

Test cassette tubings 

812-3000-501 

Audio cable 

023-114 

FS regulator test min inlet pressure 

995-2121-010 

Application software disk 

212-31 10-50X 

OS disk 

212-3108-50X 

STARS software 

download from intranet. 

Note: FSEs must have their laptop configured so that IP address configuration and regional 
settings can be changed. 


Specific tools (need to order immediately after training class): 


Description 

PN 

Where to order 

Pulsed pressure box 

202-1909-501 


ESC 

Ethernet Cable Straight 

023-115 


ESC 

SD memory card (2GB max) 

N/A 

Local 

vendor 

Pneumatic tubing extension 

995-2120-865 


ESC 

AGF extension tubing 

995-2120-923 


ESC 

Test cable extension set 

995-2120-866 


ESC 

Ethernet coupler 

051-072 


ESC 

Laser service cable 

023-100 (Purepoint service cable) 

ESC 

Null modem cable 

9993829 (or Eyelite serial cable) 

ESC 

20G illuminator straight probe 

8065750971 


APL 

Long ball-end 3/32 alien wrench 

N/A 

Local 

Vendor 

36mm Open-ended Spanner Wrench 

N/A 

Local 

Vendor 

18mm Open-ended Spanner Wrench 

N/A 

Local 

Vendor 

Optional: 




{Hydraulic lift © Lift harness} 

405-222 (1 set for the Warehouse) 

ESC 

Spare lift harness 

995-2120-849 


ESC 

Lift brackets 

995-2120-873 


ESC 

ESD turntable 

276-349 


ESC 

Latch adjustment tool 

995-2120-589 


ESC 

Cassette detection adj. tools 

995-2120-899 


ESC 


REVISION HISTORY 


DESCRIPTION: 

ESD TURNTABLE, 15” 


REV 

ECN 

DATE 

P0 

NOTREL 

7/2/08 














MANUFACTURER & PART NUMBER: 

FANCORT D 380 













Notes: 

ESD Safe 

Dimensions: 15” Diameter, 0.50” Height 
Surface resistivity: 5x1 0e6 
Volume resistivity: 1x1 0e7 
Weight capacity: 200 pounds 
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DESCRIPTION: 


FLEXIBLE MINI KA E¥ OOARI> 


MANUFACTURER & PART NUMBER: 


BRANDO 
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ALL NON-TOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY 


ATTACHED INFORMATION IS FOR INTERNAL USE ONLY 


• THIS DRAWING CONTAINS A TOTAL OF 1 CDN 
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DESCRIPTION: 

HOYER ADVANCE, PORTABLE LIFTER 


MANUFACTURER & PART NUMBER: 

SUNRISE MEDICAL HOY-ADVANCE-H 

(HYDRAULIC MODEL) 


ALL NON-TOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY 
ATTACHED INFORMATION IS FOR INTERNAL USE ONLY 
Rl USE GENERIC SCD/IC QIP FOR INSPECTION 
THIS DRAWING CONTAINS A TOTAL OF 1 CDN 
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Hoyer Advance Specifications 


Electric and Hydraulic Models 
Specification 
Safe Working Load 
Maximum Overall length 
Minimum Overall Length 
Maximum Overall Height 
Mmimum Overall Height 

Folded Dimensions 


Height 

Depth 

Width 

Spreader Bar Dimensions 

Maximum Height 
Minimum Usable Height 
Height at Maximum Reach 
Reach at Maximum Height 
Reach si Minimum Height 
Maximum reach 
Turning Radius 
teg Dimensions 
Open External Width 
Open Internal Width 
Clewed External Wdth 
Closed Internal Width 
Overall Height of Legs 
Ground C learance 
Front Twin Casters 
Rear Braked Casters 
Weight 

Mast. Base & Boom Assembly 
Power Pack (electric model only) 

Total 

Base Assembly (not inti battery) 

Boom (not incl. battery) 

Electrical Specifications 

Batteries 2x12 volt rechargeable sealed lead acid type 
Battery capacity 3.2 ampere hours 
Charger rated input 230Vac 5 O/j&0Hi 
C harger rated output 27At29.a VDC@0.flA 

Electrical Shock Protection 




340 lbs 
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4ft I in 
5ft 1 1 in 
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The Advance™ patient lift from Hoyer represents a true step forward in patient lift 
design and performance. It uses the very latest design and manufacturing technologies 
to ensure the Advance is the most functional and stylish lift in it’s class today 



Outstanding Performance and Lifting Range 
The Advance is compact yet able to perform an 
outstanding range of transfers. Whether from the 
floor or onto a nursing or domestic bed, the 
Advance copes with ease. 



Nimble Yet Highly Maneuverable 
The Hoyer Advance is both small and nimble. The 
Advance lends itself to environments where space 
and storage are at a premium. 



Easy to Transport and Store 

The Hoyer Advance can 3lso be folded, or separated for transportation. Unlike other products on the market the 
Advance needs NO tools or special attachments to achieve its compact folded position 


The Advance Patient Lift from Hoyer 



A Compact Product That 
"Gets You Closer" 

The Advance's unique Swan neck leg 
design allows the lift to get close to 
even the widest of obstacles.The Swan 
neck design also ensures that the client 
feels safe and secure during the transfer. 

Features 

• Oversized handle 
for increased control 

• Patent pending push footpad reduce 
force needed to Initiate movement 

• Compact design 

• Swan neck leg design accommodates 
large furniture 

• Patent pending Triangular folded 
design allows the lift to securely 
stand unaided 

• No tools required to fold 

• All aluminum construction 
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Alcan 

Service Flash 
Volume 09-13 Rev. A 


Service Details: 


Service Flash Number 

Volume 09-13 

Initiated By: 

Laurie Ward 

Title / Description 

Constellation Commercial Configurations 

Siebel / SALSA Diagnosis Code 

None 

Products Affected 

Constellation 

Date Issued 

March 27, 2009 

Implementation Type 

None 

Engineering Change Number (ECN) 

Tabletop: 20090184, Base: 20082357, Tray Arm: 20082980, Laser: 20082237; Illuminator: 20082217 

Related CAPA 

Not Applicable 

Purpose 

Notification of new shipment configurations and installation procedure. 

Background 

Implementation of the new shipment configurations allow for independent ordering of Tabletop, Base, Laser, Aux 
Illuminator and Tray Arm. The implementation of these configurations will be based on market approval. The project 
name for this has been Constellation Kits. Prior to this, units were only shipped in 2 configurations: Fully configured 
either with or without embedded Laser (catalog #s 8065751145 and 8065751147 respectively). 

The configuration chart shown in Table 1 lists the various new catalog numbers. The catalog numbers listed in the top 
row are top level and were developed for Sales and customers ease of ordering. The corresponding number in each 
column represents catalog items included in each top level catalog number. 

Data Administration is currently evaluating how this will impact our Siebel/Salsa asset records. While this is being 
evaluated, 8065751145 & 8065751 147 will be used. These catalog numbers will remain active for approximately 60 
days, or longer, to support a transition period to the new catalog number system. You will be notified when a final 
decision regarding Siebel/Salsa Asset records and products are made. 

This new style of ordering and shipping requires independent Field installation of each item. Constellation Installation 
Service Procedure 920-2120-002 has been released to provide instruction on installation details. A reference copy is 
attached. 
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Alcan 


Table 1 - Configuration Chart 


TOP LEVEL 

Tabletop 

Constellation L 

Constellation LT 

Constellation LXT 

Constellation XT 

CATALOG 

8065751150 

8065751554 

8065751549 

8086751550 

8065751548 

NUMBER 


(with Laser) 

(with Laser & 

(with Laser, 

(with Illuminator & 




T ray Arm) 

Illuminator & 
T ray Arm) 

Tray Arm) 

CATALOG 

Tabletop 

Tabletop 

Tabletop 

Tabletop 

Tabletop 


8065751150 

8065751150 

8065751150 

8065751150 

8065751150 

ITEMS 


Base 

Base 

Base 

Base 

INCLUDED 


8065751451 

8065751451 

8065751451 

8065751451 

IN 


Laser 

Laser 

Laser 

No Laser 

EACH 


8054751450 

8054751450 

8054751450 







TOP 



Tray arm assy * 

Tray arm assy * 

T ray arm assy * 



8065751539 

8065751539 

8065751539 

LEVEL 



Tray arm column* 

Tray arm column* 

Tray arm column* 

CATALOG 



8065751541 

8065751541 

8065751541 



Ballast * 

Ballast* 

Ballast * 


NUMBER 



8065751540 

8065751540 

8065751540 


*The complete Tray arm assembly consists of three 

Aux Illuminator 

Aux Illuminator 


individual items; Tray arm, Column and Ballast. 

8065751452 

8065751452 


Implementation: 


U.S Based Systems - Due Date 

Not applicable 

Non U.S. Systems - Due Date 

Not applicable 

Estimated Parts Availability 

Not applicable 

Serial Numbers Affected 

Not applicable 

Estimated Time Required / Duration 

Not applicable 

Pre-requisites 

Not applicable 


Parts required: 
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Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

N/A 

N/A 

N/A 

N/A 

N/A 


Tools / Supplies required: 


Quantity 

Part Number 

Description 

N/A 

N/A 

N/A 


Service Engineer Training Requirements: 



Training Type 


Product specific service training / certification required 

□ 

Additional training required beyond product specific service training. Defined within procedure. 


Description of Action to be Taken: 

1 . No Action Required. 

2. Retain Service Flash for reference. 


Initiator sign / date 


Owner sign / date 


Quality sign / date 


Other sign / date 


Other sign / date 


Other sign / date 
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Constellation 



day, June 18, 2008 

wearies 


8065751150 

(212-0002-XXX.DRW) 

Table Top Unit 


8065751152 

(212-0005-XXX.DRW) 

T ray Arm Kit 




Accessories 




Shipping Box: 
212-1073-001 
Ship Label: 
212-3036-001 
Service 

Warning Label: 
592-018 


212-5002-501 
Table Top 
(276-324_7 WIFI 
Antenna and 212- 
2135-001 Lamp 
removed) 

Bag: 689-166 
Caps: 050-840, 
058-240 

b/ 

(lamp) (antenna) 


212-2639-001 
212-2664-001 
212-2971-001 
212-2970-001 
Lamp Packaging 



8065751451 

(2 1 2-0003-XXX. D RW) 

Base Unit Kit 


Accessories 



8065751450 
(8065751 450.DRW) 

Laser Module Kit 



8065751452 
(8065751 452.DRW) 

Aux Illuminator Kit 


(8065751 xxx) 
IV Pole Kit 


Laser: 

212-1007-501 
Bag: 689-175 


Laser 

Footswitch: 
562-1360-501 
Bag: 689-117 


212-1190-501 
Tray Arm Pole 


212-5003-503 
Laser: Empty 
Aux Xe: Empty 


Shipping Box: 
212-1074-001 
Ship Label: 
212-3037-003 
Service Warning Label: 
592-018 
Tape: 593-054 


□ 


Field Service 
Installation 
Instructions 



212-1820-501 

Ballast 


P/N: TBD 



6 



8065751025 
Operation Manual 


2 1 2-2248-00 1 8065750968 

Barcode Scanner Remote Control 



212-2990-001 
Dust Cover 


212-2650-001 

Hoses 


212-1712-001 
Stationary Hanger 


212-2690-501 
Scanner Holder 

8065750977 
Foot Switch 
+ Box 


Field Service 
Installation 
Instructions 


P/N: TBD 



212-2981-501 
AGF, Gas 
Connection 


212-2960-001 
System Dust 
Cover 



212-2940-001 

Regulator 

CGA170 


212-2941-001 

Regulator 

CGA165 



Table Top Rear Connector 
Panel: 212-1448-001 
Screws: 825-020 (QTY=2) 
Bags: 689-021 , 689-014 
Carton: 212-2970-001 


Field Service 
Installation 
Instructions 


P/N: TBD 


212-2048-501 
Cart Rear Panel w/ 
Laser Warning 
Bag: 689-021 


Laser Interlock 
562-1362-501 
Bag: 689-013 
(Laser keys 
also in bag) 


Kit Shipping Box: 
212-3116-001 
Ship Label: 
210-2137-003 
Service Warning 
Label: 
592-018 


Field Service 
Installation 
Instructions 


P/N: TBD 




212-1008-501 
Aux Illuminator 
Bag: 689-175 


Rear Interface Bracket: 
212-1959-001 
Bag: 689-117 
PCB: 212-1727-501 
(Keep PCB in shielded bag) 
Cable: 212-1996-001 
Screws: 807-002 (QTY=4) 
Washers: 801-003 (QTY=4) 
Bag: 689-013 




$ 


(212-2135-001 
Lamp removed 
from 

212-1008-501) 


T 

w 

vv 

Rail 

Screws 
809-103 
(QTY = 4) 
Baq: 
689-013 



Kit Shipping 
Box: 

212-3115-001 
Ship Label: 
210-2137-003 
Service 

Warning Label: 
592-018 


Field Service 
Installation 
Instructions 


P/N: TBD 



212-5004-501 212-1075-001 
Constellation Shippinq Box 
IV Pole 
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ITEM 

DESCRIPTION 

PART NUMBER 

NOTES 

A 

DISPLAY 

212-1003-501 

212-3206-501 

212-1003-501 CONTAINS LCD 088-055. BUILT IN SYSTEMS BELOW SERIAL NUMBER 0901879801X 
212-3206-501 CONTAINS LCD 088-071. BUILT IN SYSTEMS SERIAL NUMBER 0901879801X AND ABOVE. 

B 

LCD 

088-055 

088-071 

088-055 BUILT IN SYSTEMS BELOW SERIAL NUMBER 0901879801X. 
088-071 BUILT IN SYSTEMS SERIAL NUMBER 0901879801X AND ABOVE. 

C 

DISPLAY INTERFACE PCB 

212-1794-501 

212-3326-501 

212-1794-501 W ILL BE REPLACED BY 212-3326-501. 

D 

FLUIDICS MODULE 

212-1445-501 

212-3245-501 

THE COMPLETE MODULE ASSEMBLY IS DOWNWARD COMPATIBLE; HOWEVER THE LEVEL SENSORS ARE NOT. THE LEVEL SENSORS ARE FIELD 
REPLACEABLE AND WE MUST ENSURE THAT THE CORRECT PART IS INSTALLED IN THE RESPECTIVE MODULE. SEE ITEMS E & F. 

E 

INFUSION LEVEL SENSOR 

212-3054-501 

212-3137-501 

212-3054-501 IS USED IN MODULE 212-1445-501. BUILT IN SYSTEMS BELOW SERIAL NUMBER 0903231801X. 
212-3137-501 USED IN MODULE 212-3245-501. BUILT IN SYSTEMS SERIAL NUMBER 0903231801X. 

F 

ASPIRATION LEVEL SENSOR 

212-3055-501 

212-3138-501 

212-3055-501 IS USED IN MODULE 212-1445-501. BUILT IN SYSTEMS BELOW SERIAL NUMBER 0903231801X. 
212-3138-501 USED IN MODULE 212-3245-501. BUILT IN SYSTEMS SERIAL NUMBER 0903231801X AND ABOVE. 

G 

PNEUMATICS MAIN PCB 

212-2672-501 

212-2672-502 

212-2672-501 IS OBSOLETE AND REPLACED BY 212-2672-502. BUILT IN SYSTEMS SERIAL NUMBER 0902088601X AND ABOVE. 

H 

PNEUMATICS RFID PCB 

212-1621-501 

212-3216-501 

INTERCHANGEABLE. 212-3216-501 REPLACED 212-1621-501. CUT IN APPROX MAY 2009 REFERENCE ECN20090807. 

1 

MOTHERBOARD 

210-2513-003 

210-2513-004 

INTERCHANGEABLE. 210-2513-004 REPLACED 210-2513-003. CUT IN SERIAL NUMBER 0902247501X APPROX JULY 2009. 

J 

FLOW SENSOR PCB 

212-2316-001 

212-3249-501 

INTERCHANGEABLE. 212-3249-501 REPLACED 212-2316-001. CUT IN APPROXIMATELY FEBRUARY 2010 REFERENCE ECN 20100156. 

K 

SUPERVISOR PCB 

212-2948-501 

212-2948-502 

INTERCHANGEABLE. 212-2948-502 REPLACED 212-2948-501. CUT IN APPROXIMATELY NOVEMBER 2009 REFERENCE ECN 20092080. 

L 

DVD 

276-332 

276-363 

INTERCHANGEABLE. 276-363 REPLACED 276-332. CUT IN APPROXIMATELY SEPT. 2009 REFERENCE ECN 20091791. 

M 

ILLUMINATOR RFID 

212-1630-501 

212-3200-501 

INTERCHANGEABLE. 212-3200-501 REPLACED 212-1630-501. CUT IN APPROXIMATELY APRIL 2009 REFERENCE ECN 20090616. 
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fyl 


n 

A13 

212-1002-001 
SYSTEM GROUND 

777 ^ 


J Wm 


A5A 

SUPERVISOR 
212-2947-501 
(PCB 212-2940-501) 


J305 

P211 

J304 

J301 

P21-2 

P305 

P21-1 

P304 

P301 

P21-2 


® 

( S )™* 7 ( n ) 


PNEUMATIC DISTRIBUTION 

212-1040-501 




A4A 

AIR.DISTR.PCB 

212-2711-501 







| J1 

H 


J2 


J3 


J4 




P2 


P3 


P4 







L16 


MT8 

MT7 

J22-2 

P22-2 


SHUT.OFF 

VALVE 


AFTER-FILTER 

TRANS.300 

PRE-FILTER 

TRANS.300 

J22-1 

P22-1 





A9 FLUIDIC MODULE 

212-1445-501 

SEE SHEET 2 FOR FULL DEFINITION AND 
CONTINUATION OF SCHEMATIC 


FLUIDICS CNTLR 
W /KERNEL (SERVICE) 
212-2936-501 

l 

Ki 

212- 

49K 

:rnel 

1465-501 

A9A 

FLUID ICS.CNTLR 
212-1471-501 
PWR ID 


J1 


J9 

J10 



PI 


P9 

P10 



W26_| 


PNEUMATIC MODULE 
212-1023-501 


J2 \ A8A 

■ J5 

PNEUMATICS MAIN PCB 


. 212-2672-501 

>J3 

A8C 

A8D 


PCBA, TRANS INT 

PCBA. RFID 

212-2710-501 

212-1621-501 

A8E 

A8F 


PCBA.X-VALVE GAS 

PCBA.X-VALVE AIR 

212-2896-501 

212-2895-501 


A8 MODULE 

SEE SHEET 4 FOR FULL DEFINITION AND 
CONTINUATION OF SCHEMATIC 




POWER CONTROL MODULE 

212-1016-501 





J17 

A3A 

P0WER_C0NTR0LLER_B0ARD 

212-1511-501 

J19 



J16 

J14 


J15 

1 J4 

1 15 


J10 

J6 

ns 

H P7 

J7 

J9 


J10 



no 







P4 

J4 

A3B 
AC -BOARD 
212-1822-501 

r p1 

J1 





w 


FOOTSWITCH DATA-I/O 
A12 

T ABLE_BASE_ INTERCONNECT 


J4_GND 

POWER. IN 
J5.LINE JH U5.NEUT 






A3 MODULES 

SEE SHEET 2 FOR FULL DEFINITION AND 
CONTINUATION OF SCHEMATIC 




PI 


EQUIPMEI 

J1 

A10 

MTIAL 

-GROUND 
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constellation 

VISION SYSTEM 


SUCTION 

ISO 

VALVE L 


| SUCTION 
| PRESSURE 
SENSOR 


. REFLUX 
I PRESSURE 
' SENSOR 


E- 


E- 


DS5_S_CU 

UPR. C ASS PET- SENSOR 
W98 


PRESSURE PROP VALVE 
PV9-P-R 

W92 


E- 


VACUUM PROP VALVE 
PV7_P_S 

W91 


IE- 


VACUUM BOOST PROP VALVE 
PV8.PS 

W89 


E- 


A9F 

CASSETTE- ID _PC BA 
212-1530-501 


El 


A9G 

5-VALVE.GREEN 

212-2787-501 


A9B 

SUC T 1 0N_ PC BA 
212-1473-501 


3 


El 


A9C 

I NFUS 1 0N_ PC BA 
212-1472-501 


FLUIDIC MODULE 

212-1445-501 

A9A, A9B, A9C, A9D, A9E, A9F, A9G, 
A9H, A9I, A9J, A9K, A9L, A9M 
SEE SHEET 1 FOR CONTINUATION OF SCHEMATIC 


PV6_V_E 

SRC VENT VALVE 


□I 


PV5_V_B 
B VENT VALVE 


El 


PV4_V_A 

A VENT VALVE 


El 


PV1-P.A 

A PRESSURE VALVE 


El 


PV3_P_E 

SRC PRESSURE VALVE 


El 


PV2_P_B 

i PRESSURE VALVE 


El 


A9A 


A9K 

KERNEL 

212-1465-501 


A9D 

I NFUS 1 0N_ L I GHT— PC BA 
212-1474-501 





A9H 

3-VALVE.GREEN 

212-2534-501 

E 


E 

A9I 

5_VALVE_RED 

212-2786-501 

E 

A9J 

5_VALVE_YELL0W 

212-2785-501 



DS6_S_CL 

LWR. CASS. DET. SENSOR 


— I A9E 

J2 t SUC T I ON_L I GHT— PC BA 
1 217-147A-A01 


MT12-FN 

NON INVASIVE FLOW SENSOR (NIFS) 
W103 


P2-P1 
LPAS PUMP 


DS1.SA0 
AO P I NC HER SENS OR 
W 105_1 


BO PINCHER SENSOR j 


DS3.SC0 

CO PINCHER SENSOR 
W 105_3 


SC PINCHER SENSOR I 


STD-BY SW W41 


W18 

W46 

W16 


POWER MODULE 

212-1016-501 
A7A AIR A'Tf' A ATD 
SEE SHEET 1 FOR CONTINUATION OF SCHEMATIC 



A3A 

POWER_CONTROLLER_BOARD 

212-1511-501 

J17 

J16 

J15 



J18 


J5 

J7 

J1 

J9 

JTB3 

J10 

J11 

J19 

El 

J14 


J4 

J6 





HOST DISPL 


SYSTEM 


HOST DISPL 



212-5002-801 System Console Interconnect Diagram (2 of 5) 
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212-5002-801 System Console Interconnect Diagram (3 of 5) 
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SLOT ID 

PNEU. DISTRIBUTION 


PNEUMATIC MODULE 

212-1023-501 

IA8A. A8C, A8D, A8E & A8F) 

SEE SHEET 1 FOR CONTINUATION OF SCHEMATIC 



J1 

A8C 

ASSY-PC B_PNEUM_TRANS_ 1 NT 
212-2710-501 


J2 

J3 

J4 

J5 

J6 

J7 

J8 

J9 

J10 

J11 

J12 

J13 

J14 

J15 

J16 

J17 

J18 



P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

P10 

P11 

P12 

P13 

P14 

P15 

P16 

P17 

P18 



A8A 

PC BA PNEUMATICS 
212-2672-501 


X T 


A8D 

PNEUMATIC _RFID 
ASSY-PCB 
212-1621-501 


100—PS I —TRANS 
RECEIVER 
CUTTERS 


100-PSI-TRANS 

RECEIVER 

CUTTERS 


100_PSI_TRANS 
HIGH-SPEED 
VIT PROBE 


100_PSI_TRANS 
HIGH-SPEED 
VIT PROBE 



PI 


PCB.X. 

212- 

J1 

A8E 

-VALV 

•2896- 

E-GAS 

-501 

L3 

AGF_GAS_1_BLUE 


~jwi 


VFC 

VACUUM 

VALVE 


PRESS-PROP 

VALVE 

UTILITY 


VENT-PROP 

VALVE 

UTILITY 


PRESS-PROP 

VALVE 

UTILITY 



PRESS-PROP 

VALVE 

CUTTER 


VENT-PROP 

VALVE 

CUTTER 


212-5002-801 System Console Interconnect Diagram (4 of 5) 
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''IQDULE/CONNECTOR 


CONNECTOR REF DES 


MODULE/CONNEETOR 


A9BP4_5-6 

A9AP2 


PV8-PS-VALVE 

A9HP1 


A9BP4_3-4 

A9BP4_1-2 


PV7_P_S_VALVE 

PV9_P_R_VALVE 


A9BP2 

A9BP2 


DS7_SCR_SENS0R 


A9BP5 

A9BP6 


MT7_P_R_ 

DS5_S_EU_SENS0R 


ES1_S_LC —SENSOR 


ALCON 

PART NUMBER 


DESCRIPTION 


212-2633-001 

212-2288-001 

212-2288-001 

212-2288-001 

212-2633-001 

212-2632-001 

023-091 

023-092 

212-2294-001 

212-2294-001 

212-2294-001 

212-2580-001 

212-2579-001 

212-2292-001 

212-2272-001 


E ABLE ASSY, PROP VALVE, 5S 

E ABLE ASSY.X-VALVE 

E ABLE ASSY.X-VALVE 

E ABLE ASSY.X-VALVE 

E ABLE ASSY.PROP VALVE.5S 
E ABLE ASSY.PROP VALVE, 3S 
EABLE, RIBBON. 20 COND ,20 INCH 
EABLE, RIBBON. 26 EQND.20 INCH 
EABLE ASSY. SMC CASS-REL.W95 
EABLE ASSY. SMC CASS-REL.W95 
EABLE ASSY, SMC CASS-REL.W95 

SENSOR .PRESSURE ,ABS 30 

SENSOR .PRESSURE ,ABS 100 

EABLE ASSY. CASS IN SENS0R.W98 
EABLE ASSY, LATCH P0S.W99 


212-5002-801 System Console Interconnect Diagram (5 of 5) 
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CONNECTOR REF DES 

ALCON 

PART NUMBER 

DESCRIPTION 

REF 

DES 

FROM 

TO 

-I0DULE/C0NNECT0R 

10D UFE/C ONNEC TOR 

W01 

B1P1 

B2J1 

212-1678-001 

FABLE, W01, FOOT SWITCH 

W02 

B1P2 

B7P2 

212-1560-009 

[ABLE, W02, ETHERNET 

W03_1 

B1P3 

B4J2 

212-1680-001 

CABLE, W03, DATA 10 

W 03_2 

B1P3 

B9BP1 

212-1680-001 

CABLE, W03, DATA 10 

W03J 

B4J2 

B9BP10 

212-1680-001 

CABLE, W03, DATA 10 

W04 

B1P4 

B9CP1 

212-1681-001 

CABLE, W04, POWER JUT 

W05_1 

B1P5 

B3P1 

212-2201-001 

CABLE, W05.AC POWER IN 

W05_2 

B1P5 

B15GND 

212-2201-001 

CABLE, W05.AC POWER IN 

W05_3 

B3P2 

B1P5 

212-2201-001 

CABLE, W05.AC POWER 1 IN 

W07 

B7P1-4 

B5AP1 

212-1560-007 

CABLE, W07, ETHERNET 

W 08 

B5AP3 

B9BP9 

212-1561-008 

CABLE, W08, 24V DC 

W09_1 

B6BP2 

B9BP12 

212-1689-001 

CABLE, W09, SLOT ID 

W09_2 

B9BP12 

B5AP2 

212-1689-001 

CABLE, W09, SLOT ID 

W10 

B7P1 

B9BP6 

212-1561-009 

CABLE, W10, 24V DC 

W11 

B6BP8 

B7P1-3 

212-1560-006 

CABLE, W11, ETHERNET 

W12 

B14SG 

B1P6 

212-2019-001 

EQUI GROUND CABLE 

W14 

B9BP3-2 

B9AP2-2 

212-2220-001 

CABLE, W14, DC POWER 

W15 

B9APTB1 

B9CJ1 

212-2221-001 

CABLE, W15, AC IN 

W16J 

B9BP4 

B9APCN1 

212-2222-001 

CABLE. W16, PS CONTROL 

W 17 

B9BE1 

B9DP2 

212-2223-001 

CABLE, W17, GROUND 

W 19 

B5AP4 

B5CP7 

212-1996-501 

CABLE, W19, LASER INTERFACE 

W20 

M2FAN 

B6AP8 

212-2268-002 

CABLE, W20, FAN OPTICS 

W21-2 

B6DJ15 

B6D4P2 

212-2655-001 

CABLE, W21, BALLAST INTERFACE 

W21_1 

B6DJ15 

B6D4J3 

212-2655-001 

CABLE, W21, BALLAST INTERFACE 

W 21_3 

B6DJ15 

B6D4P1 

212-2655-001 

CABLE, W21, BALLAST INTERFACE 

W23 

B6BP3 

B9BP7 

212-1561-010 

CABLE, W23, 24V DC 

W24 

B6DP7 

B6AP5 

212-2196-001 

CABLE, W24.ILLUM OPT INTF 

W25_1 

B6DP15 

B6AP2 

212-2198-002 

CABLE, W25, BALLAST INTERFACE 

W25_2 

B6DP15 

B6AP7 

212-2198-002 

CABLE, W25, BALLAST INTERFACE 

W 26 

B6AP4 

B6CP1 

212-2199-001 

CABLE, W26, AUX ILLUM RFID 

W27 

B6D3J5 

B6DJ7 

212-2657-501 

CABLE, W 27, FLEX AUX ILLUM 

W28 

B6D1P1 

B6D3P1 

212-2658-001 

CABLE, W28, HOME POS. SENSOR 

W 29 

B6D2P1 

B6D3P2 

212-2658-001 

CABLE, W29, HOME POS. SENSOR 

W30 

M5FAN 

B6D3P4 

212-2656-001 

CABLE, W30, STEPPER MOTOR 

W31 

M6FAN 

B6D3P3 

212-2656-001 

CABLE, W31, STEPPER MOTOR 

W32 

B6D3P6 

B6D5GND 

212-2623-001 

CABLE, W32, THERMAL SENSOR 

W33 

M4FAN 

B6AP6 

212-2267-003 

CABLE, W33, FAN BALLAST 

W34 

B6CP2 

FD1P1 

212-2266-001 

CABLE, W34, FIBER DETECT 

W35 

B6CP3 

FD2P1 

212-2266-001 

CABLE, W 35, FIBER DETECT 

W36 

B6BPMH1 

B13SG 

212-2223-004 

CABLE, W36, GROUND 

W37 

B3P3 

B15GND2 

212-2832-001 

CABLE. W37, GROUND 

W38 

B15GND 

B12SG 

212-2833-001 

CABLE, W38, GROUND 

W39 

B8E1 

B8E2 

212-2957-001 

CABLE, W39, GND.AUX ILLUM EJCTR 

W 40 

B9BP3 

B9AP2 

212-2220-002 

CABLE, W40, DC POWER BLACK 

W 41 

B5BP2 

LIO 

212-2685-001 

CABLE, LIO 

W42 

B5BP3 

KEYSW ITCH 1 1 

212-2686-001 

CABLE, ASSY, KEYSW ITEM 

W43 

B5BJ2 

ESTOP 

212-2663-001 

CABLE, ASSY, ESTOP 


212-5003-801 System Base Interconnect Diagram (1 of 2) 
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ILLUM (24V) 
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212-5003-801 System Base Interconnect Diagram (2 of 2) 
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90QW t 24V Table Top 
Power Supply 



AC Power PCB 


Power Controller PCB 




W55 - Power Module Battery 


Power Controller Module 



Main DC Power - WS4 - JT83 


Power Supply Control - W53 - J11 1 
AC Power Control * W56 * J1 


Reset - SI 
Host Interface - WIG - JB 
Standby Switch -W41 -J10 
Supervisor Interface - W48 * 
Supervisor Data NO - W25_2 - J7 



j9-Wll2*Fan 
J14 - W1 S - 24v to Supervisor 
IJ15 - VY34 - 24v to Fluidics 
Jifi - W30 - 24v US/Oiatheimy 
J17 - W32 - 24v to Pneumatics 
JtS - W83 - 24v to TT Illuminator 

J4 - W46 - 24v to Host 


Assy 


Base Cables & Power Supply 


W05 - AC Power Jn 
to Table Top 


W04 - AC Power Out 
to Base PS 

W12 ^ 

Ground 


W17 Ethernet 
to Base 


¥ 



Rear Base 
AC Entry 


J4-W16-PS Control 

650W, 24V Base Power Supply | JV W04 AC lri from ^ 






J12'W09 • 

1 

► — Slot ID 

1 

Laser 4 Ilium 


-W23 - Auk Ilium 24V 

1 

-W03 IV Pole 24V 

1 

WfS - AC to PS @ 



IV Pole Data 
from Supervisor 


W11 - illuminator Ethernet 
WOT * Laser Ethernet 


W02 - Ethernet from Table Top 


24v to Base Switch - W10 
24v to Laser Module - WOB 


Power Distributipn PCB 




System Start Up 


1 . ) When AC Switch is turned to "on position" 900W Power Supply is turned on to a 

Standby State with 12v 1A. LED DS9 on Power Controller PCB turns green and the 
Standby Button will be dark. 

2. ) Additionally, the Power Controller PCB will have +5v (LED DS8 on Power Controller 
PCB turns green) and the Standby Button will be active but still dark, with a +5v signal. 


3. ) When Standby Button is pressed, it will turn Blue and Power Controller PCB will enable 
the 900W Power Supply (LED DS13 on Power Controller PCB turns green) 

4. ) LED DS3 on Power Controller PCB turns green when 900W Power Supply releases 
24v to Power Controller PCB which: 

- Charges the 18v Li-ion Battery (5 - 3.6v batteries in series) 

- Delivers 24v to the Host 

Note: If AC is less than 80 VAC, Standby Switch will stay dark when pressed 

Note: Host can run on 24v from Power Supply or 18v from battery. The battery at 100% is 
charged to 21 v (4.2v per cell). The Power Controller PCB monitors battery and begins to 
recharge when battery is below 80% of full capacity. 


Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 



5. ) LED DS15 on Power Controller PCB turns green allowing 24 v to Host Power ATX. 

6. ) LED DS3 on Host Power ATX turns green when it receives the 24v. 

7. ) Host ATX Power PCB (ATX DC/DC PCB in Host) sends +5v standby (DS6 LED) and 
0.5sec later a start pulse is sent to the Motherboard. 

Note: Watch out for W68 cable from Host Power ATX (J17) to Host Display PCB (J4). If 
not connected - the Motherboard will not receive the start pulse signal. 

8. ) Motherboard sends “PS On Signal” to Host Power ATX. 

9. ) LED DS7 on Host Power ATX turns green as Motherboard receives +12v. -12v, +5v, 
+3.3 v and PWR Signal O.K. 

Note: If any voltages are low, LED will not turn green 

10. ) LED DS 12 on Host Power ATX turns green as +12v is delivered for backlights. A 
separate signal is sent from Power Controller PCB for Brightness Level (No LED) 

Note A: If "White Screen Appears", may have issues with Operating System or application 
Software. You will need to reload both items. 


Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 


Note B: If system is “Stuck in” one of the following screens: 

• VJocity Splash Screen (check for the “pie”) 

• Application Screen 

Then check RS232 signal Cable W70 that goes from the Host ATX Power (J2) to 
Motherboard (J15) 

Note C: If the "firmware version" on Power Controller PCB matches the “firmware version” 
on the system, software continues to step 1 1 . If not, it will take approx 1 min for the Host 
to push down the Updated Firmware to Power Controller PCB. 

1 1 . ) Host command to Power Control Module releases 24v to all Modules and then LED 
DS5 on Power Controller turns green 

Note - steps 1 tol 1 occur on the Table Top. If a Base is included, continue to Step 12 

Note: When Base is included, AC Voltage to Base is “hardware” delayed until 24v are 
released to Table Top in order to prevent current surge. 

12. ) LED DS1 on Power Controller PCB turns green as AC is released to Base to allow 
the Base 650W Power Supply to turn on. 

13. ) LED DS17 on Power Controller PCB turns green as 24v from Base 650W Power 
Supply is released to Auxiliary Illuminator and Laser. 


Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 



14. ) DS16 will be red if too much current is detected... otherwise it is off. 

15. ) Supervisor downloads Application Software from the Host. All other modules Reset 
Signals are held in Reset Mode by the Supervisor. 

16. ) Supervisor receives “Host Ready” signal from Host indicating that the Host is ready to 
receive information from all modules. 

17. ) Supervisor releases all module Reset Signals (Slot ID’s / Reset Cables). 

18. ) All modules go through Supervisor and ask Host for their specific module software. 

19. ) All modules begin to execute Application Software and report back to Supervisor their 
Slot ID’s. (Slot ID identifies Reset Line going to each module). 

Note: Reset lines are not specific (hard wired) and therefore just like the Ethernet cables, 
they can be used interchangeably. 

Note: At this time all Hardware/Software/Logic etc... have reported to the Host at which 
time the “About Screen” is populated. 

20. ) When a module goes down, the Supervisor sends reset signals (will get timing) in 
attempt to reestablish communications. 


Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 
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Power System 


The Constellation® Vision System uses a modular 
architecture. Each major machine function such as 
pneumatics or fluidics is controlled by a dedicated 
module. Power for all modules is provided by a 
single 24 VDC power bus distributed throughout 
the system. The host computer is an exception as 
it is uniquely powered from a dedicated power 
source which automatically derives energy from 
the 24 VDC bus or backup battery pack, as 
appropriate. 


This power architecture eliminates line leakage 
stack ups from individual modules, relieving 
the requirement for a large, heavy, and costly 
isolation transformer. In a stand-alone table top 
configuration the system leakage is below 350 uA. 
The combined top and bottom consoles total a 
maximum leakage less than 500 uA. 

The power system as a whole is comprised of 
five major functional blocks: AC input, power 
conversion, power distribution, host battery 
backup (including charger), and a dedicated host 
DC power converter module. The five blocks 
work together to convert a universal 90-264 VAC, 


50/60 Hz input into a 24 VDC regulated power bus 
that meets the Constellation® total system power 
requirements. 

The table top (console) and monolith (console with 
base) configurations utilize the major functional 
blocks depicted in Figure 2-3. A brief description 
of each block follows. 

• AC Input 

The AC input block provides the interface between 
the AC power line and the AC to DC power 
conversion block. The AC input block consists 
of an AC power entry module, over-current 


AC Power 



Figure 2-3 Five Major Power Functional Blocks 
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1 

1 
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90QW t 24V Table Top 
Power Supply 



AC Power PCB 


Power Controller PCB 




W55 - Power Module Battery 


Power Controller Module 



Main DC Power - WS4 - JT83 


Power Supply Control - W53 - J11 1 
AC Power Control * W56 * J1 


Reset - SI 
Host Interface - WIG - JB 
Standby Switch -W41 -J10 
Supervisor Interface - W48 * 
Supervisor Data NO - W25_2 - J7 



j9-Wll2*Fan 
J14 - W1 S - 24v to Supervisor 
IJ15 - VY34 - 24v to Fluidics 
Jifi - W30 - 24v US/Oiatheimy 
J17 - W32 - 24v to Pneumatics 
JtS - W83 - 24v to TT Illuminator 

J4 - W46 - 24v to Host 


Assy 


Base Cables & Power Supply 


W05 - AC Power Jn 
to Table Top 


W04 - AC Power Out 
to Base PS 

W12 ^ 

Ground 


W17 Ethernet 
to Base 


¥ 



Rear Base 
AC Entry 


J4-W16-PS Control 

650W, 24V Base Power Supply | JV W04 AC lri from ^ 






J12'W09 • 

1 

► — Slot ID 

1 

Laser 4 Ilium 


-W23 - Auk Ilium 24V 

1 

-W03 IV Pole 24V 

1 

WfS - AC to PS @ 



IV Pole Data 
from Supervisor 


W11 - illuminator Ethernet 
WOT * Laser Ethernet 


W02 - Ethernet from Table Top 


24v to Base Switch - W10 
24v to Laser Module - WOB 


Power Distributipn PCB 




System Shutdown 


1 . ) When Blue Stand by Switch is pressed and released (or if Shutdown is selected via 
touchscreen); The Standby Switch will turn Amber and this will begin the approx 30 
second controlled shutdown of the system. 

Note: With REL_1 .00.52 software, pressing and holding Standby Switch if system is in a 
“locked state”, will reset the Power Controller PCB. 

2. ) If system looses AC, the following message will appear "Machine will shutdown if 
Power is not restored within 1 minute." 

Note: This will only occur if battery is good 

Note: If power is restored, then system will recover to the same doctor and settings - 
however you will have to reprime and retune. 

Note: If power is not restored, when message disappears, the approx 30 second 
controlled shutdown will commence. 

3. ) When completely shutdown, the Stand by Switch will turn from Amber to dark. 

4. ) With the AC Toggle in "on position" the Power Controller PCB will always be receiving 
a 12v 0.1A signal. 

5. ) With the AC Toggle in "off position" Battery supplies 18v to Power Controller PCB 

Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 



Battery Issues 


1.) Under normal conditions, when system is off, battery drain is only at 15ua. Currently 
this does not work so systems leave ITC with battery disconnected. 


2.) When battery is connected at installation, due to rapid discharge rate we must 
ensure that the following occurs: 

• Unit must be set up so that e-connectivity comes up only 1 time a month 

• Unit must be Operating (Application On) for at least 3 hours every 15 days. 

Note: Failure to do so will damage the battery and lead to other unforeseen issues 


Name: T:\Tech Support\Alex Puente\A_Constellation\Power Up\System Start_Up 
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HOST : Constellation vs Infiniti 


• RAID Hard Drives 

• 1 .8 GHz processor vs 1 .2 

• Ethernet communication vs CAN 

• Built-in videoverlay / no video pcb (video 
signal comes from the motherboard) 

• Host display pcb (connector interface pcb) 

-it • 

* 

Alcan 


EUftMEA Service Center 










RAID 


Is acronym for: Redundant Array of Inexpensive 
(or Independent) Disks. 

This technology was developed in 1987 at the 
University of California (Berkeley). 

The distribution of data on several hard drives 
allows for increased data security and more 
reliable associated services. 

The created unit (called a cluster) is therefore 
highly fault-tolerant (high-availability) or has a 
higher I/O capacity. 

Alcan 


EUftMEA Service Center 




• According to RAID technology, the assembled 
drives can be used in different ways, which are 
called RAID Levels. 

• The most famous are: 

pr. 

Level 0 - Stripping: 

Consists of the logical juxtaposition of 
the HD to increase performance 

Level 1 - Mirroring: 

Consists of duplication of the 
information on several drives to provide 
greater data security 



Constellation 


• Constellation uses RAID level 1 to secure 
system & application software and user 
datas. 

• This is a hardware-based RAID disk 
controller directly build-in the motherboard 
of the Host Module. 

• RAID setup is not a part f the BIOS 
configuration but has its own specific utility 

Alcan 


EUftMEA Service Center 



SUPERVISOR BLOC DIAGRAM 


The Constellation® Supervisor serves 
as a central clearinghouse of information 
and real-time control for the other modules 
in the system. 

• Reset each intelligent module at power- 
up and, if required, for hazard mitigation. 

• The HOST communicates directly with 
the supervisor 

yf, 

• The supervisor directly controls the table- 
top Illuminator assembly: turns control lines 
on and off, and reads back status 
information. 

• The supervisor directly controls the 
footswitch assembly: reads treadle and 
button status, + provides drive current for 
the treadle’s feedback motor . 

• The supervisor directly controls the power 
IV pole assembly. Unlike the footswitch,* it 
merely sends commands and reads status 
from the power IV pole assembly. The 
supervisor does not run the motor directly; 
this is handled by the Power IV Pole PCB. 
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Host & Expansion Panel 


General Overview 

The Constellation® Host module provides the 
computing platform for the Host software and 
Graphical User Interface (GUI). It communicates 
system level controls to subsystems via the 
Supervisor module (see Figure 2-5). 

The Flex ATX Motherboard receives all necessary 
DC power (ATX power) from the Host DC-DC 
Converter PCBA, which also supplies DC power 
for the hard disks and DVD read/write drive. The 
PCI cards receive power directly through PCI slot 
connectors to perform specific functions of each 
board. 

The Expansion Panel at the rear of the Constellation® 
console serves as the main user interface for 
external device connections. It has two horizontal 
rows of connectors, upper and lower, clearly 
labeled for their intended applications. The panel 
assembly contains upper and lower Expansion 
PCBA’s, a Wi-Fi antenna cable connector, and 
cables from the Flex ATX Motherboard. 

The Host module is composed of the following: 

• Flex- ATX Motherboard 

• VideOverlay PCBA (PCI) 

• Wi-Fi PCBA (PCI) 

• Two SATA hard disk drives 

• DVD read/write drive 

• Host DC-DC Converter PCBA 

• Host Display Connector PCBA 

• All required interface cables 


Flex ATX Motherboard 

The Flex ATX Motherboard contains an Intel® 
Pentium M745 1.8 GHz CPU with cooling fan, 
and a 1 GB DDR SDRAM (two slots available). 
Two embedded chipsets are also included on the 
motherboard: 

• The Intel® 855GME Graphics and Memory 
Controller Hub (GMCH) is responsible for 24- 
bit LVDS , AGP/DV O , VGA graphics interface 
support, and 184-pin DDR333 memory. 

• The Intel® 6300ESB I/O Controller Hub 
(ICH) supports 32-bit, 33 MHz PCI 2.2 bus 
connectors, 10/100 Ethernet port, ATA100, 
SATA150, USB, and Serial I/O interfaces. 

The system BIOS on this board stores all the 
preferred configuration default settings so that 
when the CMOS looses its battery power, only the 
date and time information must be re-entered. 

Display Interface 

The motherboard has the ability for analog and 
digital display through an Intel® Extreme Graphics 
2 controller. 

• The analog display support is provided by a 
350 MHz integrated 24-bit RAMDAC, and the 
VGA Monitor connector is located on the real I/O 
as a 15-pin female D-sub connector for analog 
monitors up to 2048x1536 resolution at 75 Hz. 

• The LVDS port supports single or dual channel 
LVDS with 18/24-bit open LDI up to UXGA 
panel resolution, and is located internally as a 
40-pin ribbon connector. It connects to the Host 
Display Connector PCBA, then the LVDS signal 
is sent to the front panel LCD display. 


Audio Interface 

The Flex ATX Motherboard employs an AC97 
version 2.3 subsystem using the Realtek ALC655 
codec to support Audio-In (MP3), Audio-Out 
(speakers), Mic (not used), and internal DVD 
interface (not used). Audio amplification of stereo 
sound input takes place on the Host DC-DC 
Converter PCBA and is sent to the two speakers. 

Peripheral Interfaces 

The Flex ATX Motherboard has two serial ATA 
IDE interfaces, two parallel ATA IDE interfaces 
(only one used), s-video and composite video 
connectors, four serial RS-232 ports, four USB 
2.0 ports (two external [only upper one used] , two 
internal), ATA-66/ 100 support, PS/2 keyboard (not 
used) and mouse ports (not used). 

• Serial ATA HDD - Two SATA hard disk drives 
(SATA0 & SATA1) are used as non-removable 
storage devices for OS software, host software, 
GUI software, and to support the high-speed data 
transfer of 1 .5 GB/s. 

The two hard drives are configured as soft- 
RAID1 for its fault-tolerance benefit. The 
mirrored pair of two hard disks increases 
reliability exponentially over a single disk. Each 
hard drive contains a complete copy of the data 
and can be addressed independently. 

• Parallel ATA DVD Burner - One parallel ATA 
IDE interface is used to install software, and to 
back up system & data files. This removable 
data storage device is located on the mounting 
tray directly above the motherboard’s CPU fan 
within the host enclosure. The drive is accessible 
from the rear of the console to load and unload 
a DVD disc. 
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Figure 2-5 Host and Expansion Module Block Diagram 
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The DVD drive is a 5 .25 -inch half-height internal 
ATAPI DVD writeable drive. This drive can read 
digital data stored on CD-ROM, CD-R, CD-RW, 
DVD-RAM, DVD-ROM, DVD-R, DVD-RW, 
DVD+R, DVD+RW and CD audio discs. It 
can record digital data on DVD-R, DVD-RW, 
DVD+R, DVD+RW, CD-R, and CD-RW discs. 
It supports the RPC II format. 


• Video Overlay - The Video Overlay Module 
(VOM) is comprised of two main components: 
a PCI card with video overlay capability (inside 
of Host module), and an external DVD recorder 
with RS-232 serial ports (recorder not supplied 
with Constellation® system) 


The VOM allows the user to add information 
(such as system status, settings, and parameters) 
to the live video being captured during the 
surgical procedure. This added data (text and 
graphics) is laid on top of the incoming video 
from the surgical scope. The resulting video/ 
data can be viewed on an external monitor in 
real time and/or recorded using an external DVD 
recorder. 


The video overlay function is implemented by an 
On Screen Display (OSD) PCI card, installed in 
a Host PCI slot. The OSD card has the capability 
to accept either an s-video or a composite video 
input in either PAL or NTSC format, and to 
output the combined video and overlay data in 
the same format as the incoming video. 

External DVD Recording 

DVD recording of the output video can be 
accomplished using an external real time 
DVD recorder (such as the Sony DVO). The 
Constellation® system provides a dedicated RS- 


232 port (REC), accessible by the user via the 
expansion panel, to control Start/Stop recording of 
the external DVD recorder, which can be controlled 
using the foots witch. This feature requires the 
external recorder to provide an RS-232 port with 
remote start/stop capability. 

Barcode Reader 

Barcoding is a type of Morse code used to encode 
information into a universally-recognized code 
language in the form of a barcode pattern. The 
barcode reader decodes a barcode by shining a 
light source across the barcode and measuring the 
intensity of light reflected back by the barcode. 
The pattern of reflected light is detected with a 
photodiode, which produces an electronic signal 
that exactly matches the printed barcode pattern. 
This signal is then decoded and transmitted to the 
Constellation® application software. A barcode 
system consists of a barcode printer, barcode labels 
for identification, scanning equipment for data 
collection, a database for barcode data analysis, 
and relay. 

A handheld laser scanner (MS9544 by Metrologic) 
is used to scan the barcode labels that are printed on 
each consumable pak. It is a RS-232-based device 
that can read both ID and 2D types of barcodes. 

The Constellation® system provides barcode 
reading capability via a dedicated barcode reader 
connector on the expansion panel (llllllllll). The 
handheld reader scans the product’s barcode label 
and transmits the raw data to the Host module. 
The data processing software decodes the product 
identification and compares it with the product 
database, allowing the product information to aid 
in system setup, keep track of products used during 
procedures, keep metrics, and keep inventory 


of products used. Once each consumable pak is 
scanned, it enables the Constellation® system to 
set itself up accordingly and offer on-screen help 
information to the OR staff. 

Wireless PCI Adapter 

The Wi-Fi card (Wireless-G PCI card) is used in 
the Constellation® system for wireless network 
connectivity with the internet, printer, and other 
future applications, utilizing its external antenna. 
The Wi-Fi card operates in the 2.4 GHz frequency 
spectrum with throughput of up to 54 Mb/s in 
Wireless-G mode. It complies with IEEE 802.1 lg 
standards and is backwards-compatible with IEEE 
802.11b products. 

Operational Description 

The Host module is a PC with two Alcon custom 
PCBA’s (Host Display Connector PCBA and 
Host DC-DC Converter PCBA), several OEM 
boards and storage devices (HDD & DVD), 
and interconnecting cables residing in the Host 
enclosure chassis. The chassis is equipped with 
the Host cooling fan/duct cover on the top. 
The Expansion Panel assembly is basically an 
extension platform of the Host module’s signal 
ports for various applications. Two Alcon custom 
PCBA’s (Lower and Upper Expansion) are 
included in the Expansion Panel assembly along 
with the associated extension cables. 

Host Display Connector PCBA 

The Host Display Connector PCBA is basically a 
connector interface board that distributes signals 
and power between the Host DC-DC Converter 
PCBA, Motherboard, and Front Panel Display 
Module. 
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LVDS Video Signal Interface 

The Host Display Connector PCB A receives two 
channels (A, B) of LVDS data & clock signal pairs 
and supply voltage (+5 V) from the Motherboard’s 
LVDS port via a 40-pin flat ribbon cable. These 
signals are routed to a 26-pin connector (J2) so that 
the LVDS cable can be connected from outside of 
the Host enclosure for easy cable installation to 
the Front Panel Display Module. 


Display Power Signal Interface 

The Host Display Connector PCB A receives 12 V 
backlight inverter input power and the backlight 
brightness control (PWM) signal from the Host 
DC-DC Converter PCB A via connector J4. These 
signals are routed to a 14-pin connector (J3) so that 
the LVDS cable can be connected from outside 
of the Host enclosure for easy cable installation 
to the Front Panel Display Module. Two signals 
(PWRBT, RESET) from the Host DC-DC 
Converter PCB A enter the Host Display Connector 
PCB at J4 and are passed through connector J5 to 
the Motherboard. 


The Host Display Connector PCBA also relays 
a separate +12 V input power via the LVDS port 
ribbon cable to supply the power to the Host Front 
Panel PCBA in the Front Panel Display Module as 
input power for the circuitry. 

The Host Display Connector PCBA relays USB 
signal pairs from the Host PC’s front panel 
connector through connector J3. 

Upper Expansion PCBA 

The Upper Expansion PCBA is used to provide an 
external I/O interface between the Host module 
and external devices . The PCBA is mounted in the 
upper section of the expansion panel to support 


the top row of I/O connectors at the rear of the 

console. 

• Analog Display 

The analog display signal from the Motherboard 
serial port on the rear I/O connects to the external 
VGA Monitor 15 -pin female connector. Two 
transient voltage suppression (TVS) diode arrays 
are used both on the analog and digital signal 
lines for electrostatic discharge (ESD) protection 
of the I/O data lines. This device has an array 
of surge rated diodes with internal TVS diode. 
During transient conditions, the steering diodes 
direct the transient to either the positive side of 
the power supply line or to ground. The internal 
TVS diode prevents over-voltage on the power 
line, protecting any downstream components. 
The TVS device has a typical capacitance of 
3 pF, and operates with virtually no insertion 
loss to 1 GHz. 

• Service Ethernet 

The Ethernet signal from the Motherboard 
connects to the external RJ-45 Service Ethernet 
connector with built-in magnets. The TVS diode 
arrays are used on TX+, TX- signal pair and 
RX+, RX- signal pair for ESD protection. The 
TVS device has a typical capacitance of 3pF 
and operates with no insertion loss to 1GHz. 
The RJ-45 jack used for external Ethernet cable 
connection has an internal 1:1 transformer with 
1.5KV dielectric withstanding capability and 
common mode chokes for filtering. 

• USB Connector 

The USB 2.0 signal from the Motherboard 
(using top port only) connects to the external 
USB-A receptacle connector which is normally 
blocked externally and is available for Alcon 


service personnel use only. One TVS diode array 
is used on USB signal pair for ESD protection. 
The TVS device has a typical capacitance of 3pF 
and operates with no insertion loss to 1GHz. 

• Video Overlay 

The Video Overlay PCBA can accept two 
types of signals (S- Video or Comp Video). 
The external connectors are a 4-pin Mini-DIN 
connector for S-Video In, and a 75-ohm BNC 
jack for Composite In. The S-Video Out and 
Composite Video Out connectors are located 
on the Lower Expansion PCBA. However, the 
composite video out signal is relayed through 
the same cable as the S-Video In and Composite 
Video In signals. Two TVS diode arrays are used 
on these video signals for ESD protection. The 
TVS device has a typical capacitance of 3pF and 
operates with no insertion loss to 1GHz. 

• Wi-Fi Antenna 

The external antenna connects directly to the 
Wi-Fi PCBA on the Motherboard. Although not 
physically a part of the Upper Expansion PCBA, 
externally it is located in-line with the upper 
expansion panel external connectors. 

Lower Expansion PCBA 

The Lower Expansion PCBA is used to provide 
an external I/O interface between the Host module 
and external devices . The PCBA is mounted in the 
lower section of the expansion panel to support 
the bottom row of I/O connectors at the rear of 
the console. 

• Barcode Reader Interface 

The Motherboard serial port supplies both the 
signal and +5V which are relayed through a 
9-pin female D-sub connector to the external 
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Barcode Reader. The external connector was 
selected so that it would not be used as a normal 
serial port; therefore, an RS-232 cable cannot 
be mistakenly connected to this port. This port 
will only work with the Barcode Reader with a 
custom interface cable that has been identified 
for the Constellation. 


Two bidirectional TVS array (SMDA15C) 
are used on all RS232 signal lines for ESD 
protection of the I/O data lines. “SMDA15C” 
is a bidirectional device and is designed for use 
on lines where the normal operating voltage is 
above and below ground level. 

• Tethered Laser Interface 

Ethernet signals from the Supervisor PCBA 
are received through an 8 -pin RJ-45 connector 
with built-in magnets. This connector is used 
for Tethered Laser console connection only 
via a Cat-5 cable. The signal pin assignments 
of this connector were selected so that any PC 
connected to the system, if attempted, will not be 
able to communicate with, or cause any damage 
to, the console. 

The laser reset (LSR_RST) signal is received 
from the Host DC-DC Converter PCBA and 
routed to one of the connector pins. This 
connector has an internal transformer with 
1.5KV dielectric withstanding capability and 
common mode chokes for filtering. The TVS 
diode arrays are used on TX+/TX-, RX+/ 
RX- signal pairs and Laser control signals 
(LSR_SNS , LSR_RST) for ESD protection. The 
TVS device has a typical capacitance of 3pF and 
operates with no insertion loss to 1GHz. 


• HDD Video Recorder 

The external Video Recorder receives its signal 
via a serial port from the Motherboard to the 
Host DC-DC Converter PCBA, which is then 
routed to the 9-pin male D-sub connector. This 
connector is basically a serial RS-232 port, and 
is primarily used for the external HDD video 
recorder. 

Two bidirectional TVS array (SMDA15C) 
are used on all RS232 signal lines for ESD 
protection of the I/O data lines. “SMDA15C” 
is a bidirectional device and is designed for use 
on lines where the normal operating voltage is 
above and below ground level. 

• Video Overlay 

The Video Overlay PCBA sends two types of 
signals (S- Video and Comp Video). The external 
connectors are a 4-pin Mini-DIN connector 
for S-Video Out, and a 75-ohm BNC jack for 
Composite Out. The S-Video In and Composite 
Video In connectors are located on the Upper 
Expansion PCBA. The S-Video Out signal has its 
own individual connector to the Video Overlay 
PCBA (lower port). Although the Composite 
Video Out is physically located on the lower 
Expansion PCBA, its signal is routed through 
the same cable as the S-Video In and Composite 
Video In signals that are located in the Upper 
Expansion Panel PCBA. 

The two TVS diode arrays are used on these 
video signals for ESD protection. The TVS 
device has a typical capacitance of 3pF and 
operates with no insertion loss to 1GHz. 


• MP3 Audio 

The Lower Expansion PCBA receives MP3 
audio signal inputs through a 3.5mm stereo jack 
from an external audio player. These signals 
are then routed to the Motherboard’s Audio In 
connector on the rear I/O. The signal is routed 
from the Motherboard’s Audio Out connector 
to the Host DC-DC Converter PCBA where it 
is amplified and sent to the two speakers. 

Two single line TVS diodes (SD05C) are used 
on these audio signals for ESD protection. 
“SD05C” is a bidirectional TVS diode with 
working voltage of 5volts and is used on lines 
where the signal polarity is above and below 
ground level. 
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Supervisor 


GENERAL DESCRIPTION 

The Constellation® Supervisor serves as a central 
clearinghouse of information and real-time control 
for the other modules in the system. The supervisor 
is comprised of a number of key elements (see 
Figure 2-6). 

Kernel 

The kernel is common to all intelligent 
Constellation® modules. It includes: PowerPC 
microprocessor and embedded peripherals, flash 
memory, SDRAM, FPGA, CPLD, ADC’s, and 
DAC’s. 

Ethernet Switch 

All intelligent modules in the system, including 
the supervisor itself and host, connect through this 
100BASE-TX ethernet switch IC. The host PC 
only communicates with the supervisor directly, 
while all other modules communicate only with 
the supervisor. The ethernet switch, although 
residing on the Supervisor PCBA, is more or less 
autonomous. Other than a software-controlled 
reset line, the ethernet switch does not receive 
any command or control from the supervisor’s 
processor. To the ethernet switch, the supervisor 
processor is just another client (module). 

Illuminator Interface 

The supervisor directly controls the table-top 
Illuminator assembly. This consists of turning 
control lines on and off, and reading back status 
information. 


Foots witch Interface 

The supervisor directly controls the footswitch 
assembly. This includes not only reading treadle 
and button status, but providing drive current for 
the treadle’s feedback motor. 

I/V Pole Interface 

The supervisor directly controls the power IV pole 
assembly. Unlike the footswitch, the supervisor 
merely sends commands and reads 
status from the power IV pole 
assembly. The supervisor does not 
run the motor directly; this is handled 
by the Power IV Pole PCB . 


RS-232 

The kernel portion of the supervisor 
provides an RS-232 port for 
connection to a debug terminal. This 
port is for development only, and is 
not accessible when in-system. 

Module Reset Lines 

The supervisor has the capability to 
individually reset each intelligent 
module. This is done at power-up and, 
if required, for hazard mitigation. If 
a module does not reset within the 
specified time, an advisory or warning 
will appear and the particular module 
will not be available. 

Power Conditioner 

The power conditioner provides 
current-limiting and soft-start 
capability to the module. During a 
soft-start, the host operating system 
remains active, but the application 
software and power to the modules are 
reset in approximately 40 seconds. 


Asynchronous Serial - Power Control Serial 
Port 

The supervisor communicates with the Power 
Control PCB through an opto-isolated asynchronous 
serial interface. The supervisor reports system 
temperatures to the Power Control PCB which 
changes system fan settings in response. 



Figure 2-6 Supervisor Block Diagram 
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Technology 

Constellation’s fluidics combines established Accurus® and Infiniti® core 
fluidics technologies with new ideas and approaches for better infusion and 
suction management. 

Following Functionalities are supported: 

- Intraocular pressure control (IOP) within 0-150 mmHg pressure 

- Suction Control System from +150 to -650 mmHg Pressure in the Following 
Modes: 

• Vacuum control 

• Vacuum control flow limiting 

• Flow control vacuum limiting 

- Occlusion detection 

- Multi Mode Reflux (Micro, Proportional) 

- Multi Mode Priming. (Suction, Push Prime) 

- Bottle Low/Empty Warning 

- On-fly Bottle Change without Surgical Interruption (no priming, no bubbles) 

- Integrated Air Lines for Fluid/Air Exchange and Infusion Bottle/Bag 
Pressurization 
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Design Lineage 

I nfiniti Accurus Accurus Pressure Vac 
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NGVS Receiver Mechanism 
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Pincher Manifold 
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Module Controller 


3 PCBS : 

• Kernel pcb 

• Fluidics controller pcb 

• Transonic AFPT 1060 Ultrasonic Flow 
Meter Controller board. 
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KERNEL PCS 


• common to all NGVS submodules. 

• MPC8270 processor, 

• DRAM and Flash memory, 

* 

• Ethernet and serial communication drivers 

• FPGA with common and Fluidics specific logicware, and 
a number of ADC, DAC, and PWM channels. 

-^The Flash memory on the Kernel board contains a small 
boot loader program which is responsible for 
downloading the Fluidics Application program from the 
NGVS Host module during system startup. The 
application program is downloaded into, and executed 
out of the DRAM memory. 
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Fluidics controller pcb 

■^The Fluidics Controller board provides the necessary 
interface and drive signals to support the main Fluidics 
module functions: 

• the interface to the level sensors, 

• proportional valve drivers, 

• solenoid valve drivers, 

• stepper motor drivers, 

• and cassette interface control signals etc. 

It also physically integrates with the Kernel PCBA 

it 

and the Transonic Flow Meter OEM board. 
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■^The Transonic Flow Meter OEM board utilizes 
ultrasound technology to measure the flow rate 
of BSS out of the infusion port on the cassette. 

■nt 

• The board is connected through a cable to the 
actual ultrasonic transducers. 

• It receives commands from the Kernel board via 
one of the MPC8270 processor’s serial 
communication channels. The serial channel is 
running at 115200 Baud to allow for flow 
measurements to be received from the flow 
meter OEM board at a maximum rate of 1 KHz 
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Cassette assembly 


The NGVS cassette combines the 
functionality of Accurus combined 
procedure cassette, Infiniti cassette, and 
VGFI consumable. 
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Cassette Family 
Configurations 


Nine Possible Cassette Configurations 

- 3 Families - Premium (IOP control), 
Gravity, & Day use 

- 3 Markets - Combined, Posterior, 
Anterior 

500 ml_ volume detachable drain bag 
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Cassette/RM Interface 
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CASSETTE 


PREMIUM TYPE 



2 Infusion chambers 


Infusion Infusio 
Chamber B Chambe 


Infusion/Irrigation : 

- Dual chamber mode in posterior 

- Single chamber mode in anterior 
& combined 

Reflux : 

- microreflux 

- continuous reflux 

- proportional reflux 
NIFS : Non Invasive Flow Sensor 
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Infusion Input 


Utility / Auxiliary ASP 


Infusion Output 
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Primary ASP 






Cassette Assembly 

The cassette will be manufactured in 
Houston 

Methods of assemblies for the cassette 
are: 

- Hot-Plate to join Pinch Plate-Body-Cover 

- Sonic welding to join filters, infusion chamber, 
and handle 

- Manual presses to assemble elastomers 
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CASSETTE 


• Liquid level sensing 

• 3 linear sensing array 

• 512 pixels each 

• Calibration is done 
when cassette is inserted 
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Non Invasive Flow Sensor (NIFS) 


• Measure the flow velocity in a special section of 
the infusion flow channel in the cassette. 

• The sensor contains a pair of piezo-electric 
crystals. One crystal emits an ultrasound sound 
signal while the other receives the signal. The 
two crystals alternate between emitting and 
receiving. As the ultrasound beam traverses the 
flow channel, each ray undergoes a measurable 
phase shift proportional to the average velocity 
of the infusion flow. The flow meter board 
converts the measured phase shift into a volume 
flowrate. 


Alcori 

EUMEA Service Center 




• Upstream Transit-Time Measurement 
Cycle 

An ultrasonic wave intersects the tubing in 
the upstream direction, then bounces off the 
"acoustic reflector," again intersects the 
tubing and is received by the upstream 
transducer where it is converted into 
electrical signals. From these signals, the 
flowmeter derives an accurate measure of 
the "transit time" it took for the wave of 
ultrasound to travel from one transducer to 
the other. 



Downstream Transit-Time Measurement 
Cycle 

The same transmit-receive sequence of the 
upstream cycle is repeated, but with the 
transmitting and receiving functions of the 
transducers reversed so that the liquid flow 
under study is bisected by an ultrasonic 
wave in the downstream direction. Again, 
the flowmeter derives and records from this 
transmit-receive sequence an accurate 
measure of transit time. 
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NIFS THEORY 


Just as the speed of a swimmer depends, in part, on water currents, 
the transit time of ultrasound passing through a conduit is affected 
by the motion of liquid flowing through that vessel. During the 
upstream cycle, the sound wave travels against flow and total transit 
time is increased by a flow-dependent amount. During the 
downstream cycle, the sound wave travels with flow and total transit 
time is decreased by the same flow-dependent amount. 

The Transonic flowmeter subtracts the downstream transit time 
from the upstream transit time utilizing wide-beam ultrasonic 
illumination. This difference of integrated transit times is a 
measure of volume flow. 
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INFUSION CHAMBERS A & B 


SUCTION CHAMBER 



SUCTION 

S11 


O O O 


VIT AUX IRRIGATION 
SUCTION SUCTION 


FLOW SENSOR 


Fluidics Module Interface 
(front view) 


Irrigation Port 
Suction Port #2 
Suction Port #1 


COMPONENT DESCRIPTION 

TYPE 

NUMBER 

FUNCTION 

LOCATION 

LAST USED 

AC = ACCUMULATOR 

1 

F = FLOW 

A[l][0] = INFUSION CIRCUIT A [IN][OUT] 

AC4 

CV = CHECK VALVE 

2 

1 = ISOLATION 

B[l][0] = INFUSION CIRCUIT B [IN][0UT] 

CV1 

CY = CYLINDER 

3 

IN = INTAKE 

BA = INFUSION BACKUP 

CY12 

DS = INTERRUPT SENSOR 

ETC 

L = LEVEL 

CO = IRRIGATION 

DS7 

ES = HALL EFFECT SENSOR 


P = PRESSURE 

C[L][U][R] = CASSETTE [LWR][UPR][RELEASE] 

ESI 

L = SOLENOID VALVE 


S = POSITION 

D = DRAIN PUMP 

L20 

MF = MUFFLER 


V = VENT 

E = SOURCE PRESSURIZATION 

MF2 

MT = MEASURING TRANSDUCER 



F = F/AX 

MT12 

P = PUMP 



1 = INFUSION SUPPLY 

P2 

PV = PROPORTIONAL VALVE 



L[0][C] = LATCH [OPEN][CLOSED] 

PV9 

RG = REGULATOR 



N = NIFS 

RG5 

RO = RESTRICTIVE ORIFICE 



P = PINCHER SUPPLY 

R02 

RV= RELIEF VALVE 



R = REFLUX 

RV3 

T = TUBING 



S = SUCTION 

T7 

TP = TEST POINT 



SC = CROSS CONNECTION 

TP5 

V = VENTURI 



SY = SYSTEM SUPPLY 

VI 



Cassette (front view) 



Figure 2-9 - Fluidics Faceplate Interface 
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Drain Bag Check Valve on Constellation® Systems 

By Laurie Ward - Sr. Technical Support Specialist, ITC 


We have recently noticed an increase of 
instances where BSS® fluid leaks into 
the Constellation ® Fluidics Module. 
The drain bag check valve has been 
identified as a possible cause. A stock 
rotation notice has been sent by Alcon 
Houston identifying lot numbers with 
suspect drain bags. 

There are a number of components 
affected when fluid leaks into the Fluidics 
Module’s faceplate. The cylinders, 
cylinder position opto-sensors, and hub 
roller are all susceptible to damage. 

The cylinders may be ordered 
separately, but it is important to know 
that the O-rings do not come with the 
cylinders. O-rings need to be ordered 
separately. The table lists the cylinder 
designations, part numbers, and 
corresponding O-rings. 

• • • • 


IK=US ON CHAFERS A& 5 


SU ZTOH CHAMBER 


ZRA N PU/3 



o o o 


VTT AUX RRlGATlON 
SUCTION SJCTON 



o 


O ACU~ 

;dgij 


BOUT 

|DS2) 


FLOW SENSOR 


Cylinder Designator 

Part Number 

O-rings 

Description/Function 

CY4 - CO (Irrigation Out) 

CY5 - S22 (Aux Suction) 
CY6-S11 (Vit Suction) 

CY8 - SC (Cross Connection) 
CY10-AI (Chamber A in) 
CY11 - Bl (Chamber B in) 

212-2310-001 

774-177 

Normally Extended 

CY2 - AO (chamber A out) 
CY3 - SI (suction) 

CY7 - BO - (Chamber B out) 

212-2311-001 

774-175 

774-176 

Normally Retracted 

CY9 - SC2 (Cross Connection) 

212-2325-001 

774-175 

774-176 

Cross Connection SC2 - Normally Retracted 

CY1 -NIFS 

21 2-2282-501 S 

Installed 

774-177 

774-189 

NIFS MT12 Normally retracted 


High Vacuum Grease P/N:891 -028 


Two Hundred Seventy-Sixth Edition 
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constellation 

VISION SYSTEM 


FLUIDICS MODULE OVERVIEW* WITH CASSETTE INTERFACE 


FROM 

PNEUMATICS 
DISTRIBUTION 
58- 120 PSIG 




FLUIDICS MODULE 


IE 12 


CASSETTE ID 4771-1771 
SENSORS 1ZJ1ZJ 


ASPIRATION MANIFOLD 

SEE ASPIRATION CIRCUIT 




INFUSION MANIFOLD 

SEE INFUSION CIRCUIT 


7 


PINCHER MANIFOLD 

INFUSION CHAMBER A in 

INFUSION CHAMBER Bin 
INFUSION CHAMBER A out I 
INFUSION CHAMBER A out [ 


NON-INVASIVE 
FLOW SENSOR (NIFS) 



IRRIGATION 


CROSS 
CONNECTION L 


CROSS 
CONNECTION [ 


SUCTION 

SOURCE 


AUX SUCTION Q 
VIT SUCTION 


(T7_P LC) 


INFUSION 

SOURCE 


PRIMARY MANIFOLD/FACEPLATE 

FLUID SOURCE PRESSURE 

INFUSION CHAMBER B PRESSURE 
INFUSION CHAMBER A PRESSURE 


A INFUSION LEVEL SENSOR (L A) -e- -Ip7| 
B INFUSION LEVEL SENSOR (L B) -£■ 


CASSETTE (REFERENCE) 

O 



N/ 


'FLUID SOURCE 
PRESSURE 


INFUSION 
CHAMBER A | 


INFUSION 
CHAMBER B 


► < 

Al 


JSt 


A OUT SENSOR (SAO) 
DS1 


Bl 

=l>< 


lhL 


1 BOUT SENSOR (S BO) 
DS2 


=l>< 


INFUSION/IRRIGATION 

SOURCE 


BO 

=l>< 


FLOW SENSOR (F N) 


MT12 


i 


- IRRIGATION SENSOR (S CO) 

LOW PRESSURE AIR SOURCE( 
DS3 


SC2 

=h 

sc 

==\>< 


I CO 

H 6 


INFUSION 

^PORT 

INFUSION TUBING CONSUMABLE 


“I STOPCOCK 

LPAS 

PORT 

— 

AUT0 INFUSION 

STOPCOCK CANNULA 


DS4 SUCTION c 

FSC PINCHER SENSOR (S SC) 

ASP LEVEL SENSOR (L S) 


PI 

DRAIN PUMP (F D) <S> 
UPR CASS DET SENSOR (S CU) 

LWR CASS DET SENSOR (S CL) 

CASS RELEASE SENSOR (S CR) 


SUCTION 

CHAMBER 


MT11 


► < 

SI 


H^.S22 
=l> 


AUXILIARY 
SUCTION PORT 




PHACO / FRAG 


, ROLLER 
1 PUMP 


Jliv 


PRIMARY 
SUCTION PORT 


■ (TO VIT CUTTER) 



DRAIN BAG PORT 


500 CC 
DRAIN BAG 


Cylinder, 
Double Acting, 
Magnetic 

W^= 

Cylinder, Single 
Acting, Normally 
Extended 


Sensor, 
Hall Effect 

-[ 77 | Sensor, 

Photointerrupt 

VV0=^ 

Sensor, 
Photointerrupt, 
Plunger Activated 

-O- 

Cylinder, Single 
Acting, Normally 

=J< 

Pinch Valve 
Interface to 

i 

Sensor, Flow, 
Non-lnvasive 

— |q 7| Sensor, Level, 
Photointerrupt 

vvlZk) 

Sensor, 

Photointerrupt, 

(m> 




Pump 


Retracted 


Cassette 


Pushbutton Activated 


* OVERVIEW CONTAINS LINKS TO DETAILED BLOCKS 

NOTE: SEE COMPONENT DESCRIPTION 
TABLE ON SHEET 1 FOR DESCRIPTIONS 
OF ABBREVIATIONS 


Figure 2-10 - Fluidics External Connections 
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constellation 

VISION SYSTEM 


INFUSION CIRCUIT 



NOTE: SEE COMPONENT DESCRIPTION 
TABLE ON SHEET 1 FOR DESCRIPTIONS 
OF ABBREVIATIONS 



Valve, 2 Position, 
3 Way, Solenoid 
Operated 

Valve, Proportional, 
vAA| t 1 1 to Normally Closed 

-4 

Regulator, 
Back Pressure 

4; 

Regulator, 

Reducing, 

Relieving 

Electric 

Motor 

_p~p~| Muffler 

■0 

Sensor, 

Pressure 

MTTTh Va |v e, Proportional, 
Normally Open 

im 

Valve, Check, 
Self Sealing 


Valve, Check 

■^(j) Pump 

( ) Accumulator 


Figure 2-11 - Fluidics Infusion Circuit 


8065751153 


2.23 


© constellation 

VISION SYSTEM 


ASPIRATION CIRCUIT 


FROM 

PINCHER MANIFOLD 



NOTE: SEE COMPONENT DESCRIPTION 
TABLE ON SHEET 1 FOR DESCRIPTIONS 
OF ABBREVIATIONS 



Valve, Proportional, 
Normally Closed 

— P7T> Muffler 


Orifice 

resit JAIW 

Valve, 2 Position, 
3 Way, Solenoid, 
With Boost 

Valve, Check, 
Self Sealing 


Venturi 

“0 

Sensor, Pressure 

<WO Valve, Relief 

<z> 

Accumulator 


Figure 2-12 - Fluidics Aspiration Circuit 
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PINCHER CIRCUIT 


PINCHER MANIFOLD 


212-2785-501 

PCB, 5 VALVE, PIN, LWR 

[COLOR: YELLOW] 


LI I NIFS (P N) 

craw 


RELIEF VALVE 
(95 PSIG) (P S) 


TO ASPIRATION — Q 
MANIFOLD (P S) 


T1 


FROM PNEUMATICS ■ 
DISTRIBUTION (P SY) 
58- 120 PSIG 


SUCTION REGULATOR 
(PS) 


j j 58 - 75 PSIG 

L I 


I ! 


45 PSIG 


i l 

PINCHER PRESSURE 
REGULATOR 
(P P) 


NOTE: SEE COMPONENT DESCRIPTION 
TABLE ON SHEET 1 FOR DESCRIPTIONS 
OF ABBREVIATIONS 


L2 I A OUT (P AO) 




SUCTION CJQAJW 
SOURCE (PS1)J V 


LATCH CLOSE 
(PLC) 

K 

L13 


LATCH OPEN 
(P LO) 

a 

— * L12 


CY1 




ORIFICE, NIFS 
[y.0051 IN] 
(R02 F N) 


RELIEF VALVE 
(55 PSIG) (P P) 

4. 

RV3 
TP4 

— WOh 

45 PSI 

TEST POINT 
(PP) 


PCB, 3 VLV HLDR (212-2534-501) 
(COLOR: GREEN) 


cogw 


IRRIGATION 
(P CO) 


L5 


cG 


AUX SUCTION 
(P S22) 


T 


nO 


VIT SUCTION 
(PS11) 


CY4 


FACEPLATE 

CYLINDERS 


MT12 


DS1 

S' 


V|T7|DS3 

— 0= 


m 


pj 


PCB, 5 VALVE, PIN, UPR (212-2786-501) 
(COLOR: RED) 

INFUSION CHAMBER B OUT 
L7 (P BO) 


CY7 


DS2 

-B? 


CASSETTE CLAMP 
(P L) 

SENSOR, LATCH CLOSED 
(S LC) -*= 




NIFS (P N) 


INFUSION 
CHAMBER 
A OUT (P AO) 

SUCTION 

SOURCE 

(PSI) 


j IRRIGATION 
(P CO) 

AUXILLARY 
j SUCTION 
1 (P S22) 


j VIT SUCTION 
1 (PS11) 

INFUSION 
CHAMBER 
B OUT (P BO) 


CROSS 

, CONNECTION 
1 (P SC) 


CROSS 

CONNECTION 


^ TO ROLLER PUMP 
DS5 UPR CASS DET 
DS6 LWR CASS DET 
DS7 CASS RELEASE 


ESI 


Figure 2-13 - Fluidics Pincher Circuit 



Cylinder, 
Double Acting, 
Magnetic 

EdFlXTw 

Valve, 2 Position, 
3 Way, Solenoid 

4; 

Regulator, 

Reducing, 

Relieving 

-E 

Sensor, 

Photointerrupt 


Orifice 

ll \K\\ ' 

Cylinder, Single 
Acting, Normally 
Retracted 


Sensor, 
Hall Effect 


Valve, Check, 
Self Sealing 


Sensor, 
Photointerrupt, 
Plunger Activated 

®= 

Electric 

Motor 


Cylinder, Single 
Acting, Normally 
Extended 

i 

Sensor, Flow, 
Non-lnvasive 

<W0 

Valve, Relief 

vvIZk) 

Sensor, 
Photointerrupt, 
Pushbutton Activated 
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FLUIDICS PCB PARTITION 



Figure 2-14 - Fluidics PCB Partition 
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Cassette 
Front View 



Cassette Front 



FLUIDICS MODULE - REAR VIEW 
Regulators and Test Points 



TPS - 75 ps 
— KG5 - 75 ost 


'Adjustr’iBnt loo s: 

R1 , K2. R3. S, FM use S.'32 he* 


TF2 - 190 mmHg 


TP1 - 10 ps 
RG1 - 1 D pEi 


TP1 - 45 ps 
RG4 -AU osi 


RD "ecu -es 10mm wrench tor 
lock ng nut and small slotted 
screwd.'ivB' to adjust. 




FLUIDICS MODULE 

FRONT VIEW (FACEPLATE REMOVED) 



SC2 (NC) - Cross Conreciion 


SC (NO;- - C r oss Corneoikj.n 
Sensor - DS* 


SI - Section 


S11 -Vil Suction 


S22 -Ajx Suction 


S.ction 


Inf us or Chambe'A P'ess^re 


hfus or Chambe- B P'ess.re 


luid Source F-esscre 


Low F-'ess jre A r So. nee 


— AO - A Oct 
Sensor DS1 


BO - BOut 
Sensor DS2 


MFS - Non InvHsve Flow Sensor 


CO - Frig aiion 
Sensor DBS 



FLUIDICS MODULE 
REAR VIEW 


RC3, 


G Valve PCB JOeer) 



PV7 

PV9 


7R/| 


PVG 


PVS 


PV3 


PV2 


LV- 


TPS 


RV1 


PVfi 


PI 

MF1 


PV4 


TP2 


Valve 

PCB 

[Hed;. 


L1G 

LB 


RC1 


3 Valve PCB ;C'een) 



FLUIDICS MODULE 
RIGHT VIEW 




FLUIDICS MODULE 
TOP VIEW 






J9 

Kernel 

Comm 


J3 

Sttipper &| 

Encoder 

Interface 


J2 

X-Valv* 
l interface 


Kernel 

pce 


J10 

Kernel 

Power 


J1 

Infusion 

PCD 


JG 

Suction 

PCD 


J5 

Valve 
Position I 
Sensors 


^112 

Infusion Level Sensor 
(left side) 


7 


| Flow 
‘'Control 
PCB 


Infyilon Level Sensor 
(right side) 


J a 

Pump 

J14 

NIFS 
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PRIMING SEQUENCE 

Premium cassette 








Chambers A&B 


o Al and Bl are opened to fill the infusion chambers with fluid from the infusion source container. 
Al and Bl are closed when the chambers are filled with fluid. 


Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


Suction Source LPAS 

Pressure Pressure Source 



LPAS Port 

Pressurization 

Source 


Drain Bag Port 
Suction Port 2 

Suction Port 1 

Irrigation Port 

Infusion Port 

Infusion/Irrigation 

Source 



Suction chamber 



Chamber B is pressurized and SC and SC2 are opened to prime the fluid path between infusion 


chamber B and the aspiration chamber. 


Software monitors the fluid 
level in chamber B. 

After a volume of fluid, 
sufficient to prime the 
cross connect path between 
infusion chamber B and the 
aspiration chamber, has 
flowed out of chamber B, 

SC and SC2 are closed. 



Infusion 

Infi sion 




Pressure 

Pre sure 

Suction 

Source 

LPAS 

Chamber A 

Char iber B 

Pressure 

Pressure 

Source 



LPAS Port 

Pressurization 

Source 


Drain Bag Port 
Suction Port 2 

Suction Port 1 

Irrigation Port 

Infusion Port 

Infusion/Irrigation 

Source 


Infusion path/Ch B 


© 


Xr BO is opened to prime the fluid path between infusion chamber B and the infusion output port on 
the cassette. 


Software monitors the fluid 
level in chamber B. 

After a volume of fluid, 

« * 

sufficient to prime the fluid 
path between infusion 
chamber B and the infusion 
output port, has flowed out 
of chamber B, BO is closed 
and the pressure in 
chamber B is turned off. 


Infusion Infusion 

Pressure Pressure D Suction D Source LPAS 

Chamber a chamber b Pressure Pressure source 




Chamber B refill 


& 


Bl is opened to refill chamber B. 

Bl is closed when chamber B is filled with fluid. 



Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


Suction 

Pressure 


Source |_PAS 
Pressure Source 



LPAS Port 

Pressurization 

Source 


Drain Bag Port 
Suction Port 2 

Suction Port 1 

Irrigation Port 

Infusion Port 

Infusion/Irrigation 

Source 



Infusion Ch A / Irrigation Ch B 

^ ^ S22 is opened which will allow fluid from the irrigation line to flow through the test chamber into 
the handpiece aspiration tubing and into the aspiration chamber in the cassette. 



Chambers A and B are 


pressurized and valves AO 
and CO are opened to start 
priming the infusion 
and irrigation tubing sets. 


Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


Suction 

Pressure 


Source |_PAS 
Pressure Source 


(Filter A I Filter B 




Infusion 

Chamber 

A 

Infusion 

Chamber 

B 




Suction 

Chamber 


Bottle LPAS 

Filter Filter 


LPAS Port 


Pressurization 

Source 


Drain Bag Port 
Suction Port 2 


r AO> < BO> < 


Non-invasive 
Flow Meter 


SC2 > : 

sc > : 


Suction Port 1 


Irrigation Port 


Infusion Port 


Infusion/Irrigation 

Source 


Priming complete 


0 


Software monitors the fluid levels in the chambers. After a volume of fluid, sufficient to fill 

each one of the connected tubing sets has been transferred out of each chamber, the output of the 
respective chamber is 
closed and the pressure 
turned off and the chamber 

is refilled with fluid from 

* 

the source container. 


Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


(Filter A I Filter B 


S22 is closed when the 
target volume has been 
pushed out of chamber B 




Infusion 

Chamber 

A 

Infusion 

Chamber 

B 




© When both chambers 

have been refilled with fluid, 
priming is complete. 


Al> < Bl> 


AO>< 


Suction 

Pressure 


Source |_PAS 
Pressure Source 


Bottle LPAS 

Filter Filter 


Suction 

Chamber 


sc2 > : 


Non-invasive 
Flow Meter 


LPAS Port 


Pressurization 

Source 


Drain Bag Port 


Suction Port 2 


Suction Port 1 


Irrigation Port 


Infusion Port 


Infusion/Irrigation 

Source 


Vit Probe prime 


o SC and SC2 are 

opened and vacuum is 
turned on in the 
aspiration chamber to fill 
the aspiration chamber 
with fluid from infusion 
chamber B. 

SC and SC2 are closed 
and vacuum is turned off 
when the fluid level in 
the aspiration chamber 
reaches the target level 
(60%). 



Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


Suction Source LPAS 

Pressure Pressure Source 



LPAS Port 

Pressurization 

Source 


Drain Bag Port 
Suction Port 2 

Suction Port 1 

Irrigation Port 

Infusion Port 

Infusion/Irrigation 

Source 



Vit Probe prime 



S11 is opened and the 


aspiration chamber is 
pressurized to push fluid 
out of the aspiration 
charnber into the aspiration 
tubing connected to the 
probe. 



Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


S ction 
Pr ssure 


Source |_PAS 
Pressure Source 


(Filter A I Filter B 




Infusion 

Chamber 

A 

Infusion 

Chamber 

B 




Suction 

Chamber 


Bottle LPAS 

Filter Filter 


LPAS Port 


Pressurization 

Source 


Drain Bag Port 
Suction Port 2 


AO> < BO> < 


Non-invasive 
Flow Meter 


SC2 >< 

SC >< 


Suction Port ' 


Irrigation Port 


Infusion Port 


Infusion/Irrigation 

Source 



Vit Probe prime 


PUSH PRIME 

• Priming is complete when the following 
conditions are met: 

- Push prime has been performed for at least 4 
seconds. 

- 5.5 cc of fluid has been pushed out of the aspiration 
chamber 

or 

the measured flow rate of fluid flowing out of the 
aspiration chamber is less than 13 cc/min and at 
least 0.5 cc of fluid has been pushed out of the 
aspiration chamber. 
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Vit Probe prime 


The aspiration chamber is 
emptied by running the 
drain pump until the level 
sensor reads back a fluid 
level of 0%. 

S11 is opened and vacuum 
i$ turned on in the 
aspiration chamber to 
aspirate fluid through the 
probe into the aspiration 
chamber. 

Priming is complete when 
the following conditions 
are met: 

• Suction prime has 
been performed for at 
least 8 seconds. 

• At least 2.5 cc of fluid 
has entered the 
aspiration chamber. 


Infusion Infusion 
Pressure Pressure 

Chamber A Chamber B 


Suction Source LPAS 

Pressure Pressure Source 





FRAG HDPC Prime 


SC and SC2 are opened and 
vacuum is turned on in the 
aspiration chamber to fill 
the aspiration chamber with 
fluid from infusion chamber B. 

SC and SC2 are closed and 
vacuum is turned off when the 
fluid level in the aspiration 
chamber reaches the target 
level (60%). 


Infusion Infusion 


Pressure Pressure 


Chamber A Chamber B 



S22 is opened and the 
aspiration chamber is 
pressurized to push fluid out 
of the aspiration chamber into 
the aspiration tubing 
connected to the handpiece. 


Al> 


Bl> 


AO> < BO> 



S ction 
Pr ssure 




Suction 

Chamber 





SI 

V 


A 


Non-invasive 
l 1 Flow Meter 



Source |_PAS 
Pressure Source 



LPAS Port 

Pressurization 

Source 


Drain 

Pump 



Drain Bag Port 


Suction Port 2 


SC2 >< 


Suction Port 1 



S11 

CO 


v 

A 


Irrigation Port 


Infusion Port 


^ Infusion/Irrigation 
"U Source 



FRAG HDPC Prime 


PUSH PRIME 

• Priming is complete when the following 
conditions are met: 

- Push prime has been performed for at least 4 
seconds. 

- 5.5 cc of fluid has been pushed out of the aspiration 
chamber 

or 

the measured flow rate of fluid flowing out of the 
aspiration chamber is less than 13 cc/min and at 
least 0.5 cc of fluid has been pushed out of the 
aspiration chamber. 
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US HDPC Prime 


SUCTION PRIME ONLY 



Irrigation is turned on at 57 mmHg. 


© The aspiration chamber is emptied by running the drain pump until the level sensor 
reads back a fluid level of 0%. 

Hr 

© S22 is opened and the irrigation output pincher (CO) is closed for 1.3 seconds 
while generating 600 mmHg vacuum in the aspiration chamber to collapse and 
remove any trapped air in the test chamber. 


© The irrigation output pincher (CO) is opened and vacuum is turned on at 150 mmHg 
in the aspiration chamber to aspirate fluid through the handpiece into the 
aspiration chamber. 


Priming is complete when the following conditions are met: 
Suction prime has been performed for at least 5 seconds. 
The fluid level in the aspiration chamber is at 60%. 
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SYSTEM TESTS DURING PRIMING 


LEVEL SENSOR RUN-TIME 
CHECKS 

CASSETTE PRIMING 

TUBING CALIBRATION 

• When a dry cassette is 
inserted, the software 
calibrates the level sensors 
which includes a test to 
make sure that there are no 
failed level sensor pixels, 
i.e. a pixel that returns 

too high or too low intensity 
readings based on the 
average intensity returned 
by the pixels surrounding 
the tested pixel (Advisory 
3100). 

• The SO, AO, ADC, LSI, 
and LS2 level sensor status 
bits are monitored every 
millisecond (Error 3307 
and 3437). 

• Chamber leak test. After the 
infusion chambers have been 
filled with fluid, the chambers 
are pressurized with the output 
ports closed (leak test). If the 
fluid level in the chambers go 
down, cassette priming fails 
(Advisory 3472). 

• During priming of the cassette, 
cassette prime fails if the fluid 
level in the chambers do not 
decrease at a predefined 
minimum rate or it takes too 
long to push the target volume 
out of the infusion chambers 
into the attached 
irrigation/infusion tubing (55 
seconds for 20 and 23 ga 
infusion cannulas, 135 
seconds for 25 ga infusion 
cannulas and 150 seconds for 
irrigation tubing). 

• The signal amplitude measured by the flow sensor 
is verified to be larger than 30% to ensure sufficient 
acoustic coupling between the flow sensor and the 
cassette (Advisory 3467). 

• The standard deviation of all flow sensor readings 
captured during the tubing calibration sequence is 
calculated and verified to be smaller than the 
predefined maximum value for the selected infusion 
cannula (Advisory 3471). 

• The calculated tubing calibration profile is verified by 
calculating the tubing pressure drop at three 

flow check points and making sure that these 
calculated values are within an expected range 
based on the selected cannula (Advisory 3470). 

• The accuracy of the flow sensor is verified by 
measuring the volume of fluid pushed out of the 
infusion chamber during calibration in two ways and 
comparing the results. The fluid volume is measured 
by 1) integrating the flow sensor readings during the 
calibration sequence and 2) measure the drop in 
fluid level using the level sensor readings and 
calculate the corresponding fluid volume. The two 
measurements have to be within a certain tolerance 
of each other for the calibration sequence to pass 
(Advisory 3466). 


PRIMING ERROR DESCRIPTIONS 


Error Code 

Classification 

Displayed Text 

Discrepancy 

3100 

Advisory 

Could not calibrate the fluid level sensors. 
Please eject and reinsert, or replace the 
cassette. 

Level Sensor calibration failed. The calibration 
done status bit was not set by the FPGA 
within the specified timeout limit or the 
calculated required max/min pixel gain was 
outside the valid range. 

3307 

Error 

Aspiration level sensor problem detected. 
Infusion/irrigation and extraction functions 
will be disabled. 

The level sensor status signals indicate a level 
sensor hardware problem. 

3437 

Error 

linfusion level sensor error. In- 
fusion/irrigation and extraction functions 
will be disabled. 

The level sensor status signals indicate a level 
sensor hardware problem. 

3466 

Advisory 

Infusion flow sensor accuracy error. IOP 
Compensation functions will be disabled. 

Infusion flow sensor accuracy error. Flow 
sensor and chamber fluid volume 

measurements are out of range of each other. 
Detected during flow sensor calibration. 

3467 

Advisory 

Infusion flow sensor signal amplitude is 
low. IOP Compensation functions will be 
disabled. Please eject and reinsert the 
cassette. 

Infusion flow sensor signal amplitude error. 
Detected during flow sensor calibration 

3470 

Advisory 

Calibration verification error: calculated 
pressures using the acquired calibration 
profile are not within the expected range for 
the selected infusion cannula. IOP 
Compensation functions will be disabled. 
Please re-prime. 

Infusion tubing calibration check point 
advisory. The pressure drop calculated using 
the acquired calibration profile was not within 
the expected range. 

3471 

Advisory 

Noisy calibration flow readings. IOP 
Compensation functions will be disabled. 
Please re-prime. 

Infusion tubing calibration standard deviation 
advisory. The standard deviation between the 
acquired flow measurements and the 
calculated calibration profile was larger than 
the specified max limit. 

3472 

Advisory 

Infusion chamber leak detected. Please 
eject and replace the cassette. 

A leak in the infusion chambers was detected 
during priming. 
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PNEUMATICS MODULE 
192 . 168 . 9 $.$ 




Pneumatics module 

The Constellation Pneumatics module provides 
the pneumatics control and required air pressure 
that enable the use of various pneumatics 
probes such as 

such as AGF and VFC. 

The Pneumatics module electronics hardware, 
allows control and actuation of on/off and 
proportional valves, and provides pressure 
sensor reading for control of these valves. 
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Pneumatic and Air Distribution Module 


The Air Distribution Module provides the 
Pneumatics and Fluidics Modules with compressed 
air or nitrogen (N2) gas. The Pneumatics Module 
provides the required signal to run various 
pneumatic instruments. 

The Pneumatics Module serves several functions. 
It delivers proportional pressure/vacuum and 
pulsed fix pressure. It also provides a method 
to select and deliver a specific gas to a specific 
consumable. 

Pneumatics Module 

The Pneumatics Module consists of two combined 
independent reservoirs which provide a means to 
store energy. The stored energy is use to generate 
proportional and fixed pressures. These pressures 
are controlled dynamically via a close loop. The 
main manifold assembly contains a series of sub- 
manifolds in which there are valves, transducers, 
cables, PCBA’s, and connectors to support all the 
components within the assembly. 

Dynamic Pressure Control Systems 
The pneumatic manifold has two built-in reservoirs 
which allow two dynamic pressure control 
systems to operate independently from each 
other. The proportional valves, together with the 
transducers and software/PID loop, control the 
pressure generated by these two independent 
pressure control systems. Any pressure set point is 
generated by a constant communication between 
the proportional valve and the transducer. The 
resultant pressure is sent through the appropriate 


channel to the dedicated control valve. This valve 
is either open or pulsed, and the pressure is then 
routed to the dedicated console connector. 

• The 58 (psig) Sub-System 
The system provides proportional and fixed 
pressure for the vitrectomy probe (dual acting) 
and pneumatic scissors. These devices share 
the same dynamically- variable pressure control 
system, but do not share the same pneumatic port 
connectors. 

Vitrectomy probes have specific pneumatic 
requirements. The system generates the required 
pressure and pulses to run the probes correctly. 
The main manifold provides two ports with 
different genders to connect and run vitrectomy 
probes. 


Scissors pressure requirements are generated 
by the same variable pressure and proportional/ 
pulsed pressure control system, but are delivered 
through a different single port. It provides all the 
required proportional and pulse pressures. 

• The 80 (psig) Sub-System 
The system provides proportional and fixed 
pressure for forceps, shear cutters, viscous fluid 
control (inject/extract), and auto gas filling. 

Forceps pressure requirements are generated 
by the variable proportional pressure control 
system, but are delivered through a different 
single port. 

Shear cutter requirements are generated by the 
variable proportional pressure control system, 
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Figure 2-18 Pneumatics and Air Distribution - This figure shows a physical block diagram of the 
PCBAs and their interconnectivity. 
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but are delivered through a different single 
port. 


VFC requirements are generated by the variable 
proportional pressure/ vacuum control system, 
but are delivered through a different single port. 
This port provides pressure and vacuum for VFC 
injection and extraction. 


Auto Gas Filling (AGF) pressure requirements 
are generated by the same variable proportional 
pressure control system, but are delivered 
through a specific and unique dual/coax port. 
The delivery system for the gases (C3F8 and 
SF6) is routed through specific circuits that allow 
pressure control and selected gas to be delivered 
to the consumable. 


Pneumatic Module Functionalities 


• UltraVit® Probe High Speed Cutter 
UltraVit® probes require a dual-alternating- 
pressure signal in order to function. To achieve 
this requirement the Pneumatic Module has a 
set of valves strategically located and routed 
to provide a dual-output pressure. This dual- 
output pressure is routed to male and female 
pneumatic connectors located on front of the 
module. When the operator selects vit cutting, 
an electric signal, and a set point pressure (psig) 
is sent to a 3-way isolation valve; this isolation 
valve is command to open. At the same time, a 
second pulsed-electrical-signal (PWM) is sent 
to a 4- way valve to generate a variable- speed 
pulsed-dual-output pressure signal to the console 
dedicated connectors. 


software, an electrical signal and a set point 
pressure (psig) are sent to a control valve. This 
is delivered and commands the valve to open. If 
this takes place, the compressed air/gas coming 
out of the appropriate console connector is fixed 
or proportional depending on operator input. On 
the other hand, if the signal to the control valve 
is PWM, the valve is pulsed, and the connector 
at the console delivers a pulsed pressure. 


• Viscous Fluid Controller (inject or extract) 
VFC is required to generate proportional 
pressure and proportional vacuum. To achieve 
this, the system uses the proportional pressure 
control system. This pressure is routed through 
the manifold to the appropriate valve. If this 
valve is open, proportional or fixed pressure is 
delivered to the appropriate connector on the 
console. If vacuum is required, the same pressure 



Scissois and Foiceps (fixed 01 multi cut) Figure 2-19 Pneumatics Electronics Hardware - This figure shows a functional block diagram of the 

Commanded by the operator, and directed by Pneumatics Module electronics hardware. 
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control system delivers pressure to a different 
valve. These valves redirect the pressure to a 
vacuum generator. Vacuum is routed to another 
valve that delivers vacuum to the common 
console connector. 


• Auto Gas Filling (AGF) 

AGF requires two different gases (SF6 or C3F8 , 
one at a time) to be routed through the main 
manifold and delivered to a consumable (i.e., 
syringe) . When the AGF functionality is selected 
by the operator, an air pressure signal is delivered 
to the back of the syringe, forcing the syringe 
plunger to move forward to the front end of the 
stroke. The next cycle directs the selected gas to 
enter the manifold and travel through a pressure 
regulator and a set of redundant transducers. The 
regulator adjusts the selected gas pressure to a 
maximum of 10 PSIG; the inline transducers 


confirm the pressure set point. The selected gas 
is then delivered to the syringe. The pressure of 
the gas forces the plunger to move back to the 
end of the stroke of the syringe. 

At this point the system has completed a full 
stroke of the syringe, but it is necessary to 
purge the syringe of the air mixed with gas. 
Compressed air pressure is routed one more time 
to the back of the syringe, this pressure forces 
the plunger to the forward end of the its stroke 
and the pre-loaded gas is forced to evacuate 
the syringe via a set of check valves. The next 
step allows gas to enter and fill the front of the 
syringe while allowing the back to exhaust to 
atmospheric pressure. At this point the system 
has completed a second full cycle, the syringe 
is full of gas at the required gas concentration, 
and is at a preset pressure (no mixing). 


Air/Gas Distribution Module 

The compressed air/gas (nitrogen) is delivered 
from either source of pressure through the inlet 
hose to the console. The inlet hose and quick 
connectors have a specific internal diameter to 
ensure that a sufficient volume of air/gas (flow) 
is delivered through the full range of functional 
pressures. The compressed air/gas is routed 
through a channel/tube with an online pressure 
transducer and pressure relief valve. At this point 
the inlet pressure is monitored to ensure pressure 
is within a specified range. If inlet pressure is 
within the specified range, the isolation valve 
is commanded to open automatically and allow 
the compressed air/gas to go through, but if inlet 
pressure is below minimum or above maximum 
requirements, the operator is advised and it will 
not open the isolation valve. 




Figure 2-20 On / Off Valve Driver - This figure shows the partition Figure 2-21 Pressure Control - Closed Loop - This figure shows the closed loop 
of software, logicware, and hardware that drive the control/drive of proportional valves, 

on/off and drive/control proportional valves. 
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If inlet pressure is within the specified range, air/ 
gas is sent through a filter/moisture separator and 
on to a second transducer. These two transducers 
read the dynamic pressure differential across the 
filter/moisture separator to determine filter service 
intervals and filter status. 


Electrical 


• The Air Distribution PCBA resides outside of 
the Pneumatics Module. It provides access to 
the main air pressure source. This PCBA routes 
a single valve driver signal from the Controller 
PCBA to an on/off valve, and provides two 
conditioned (amplified and filtered) pressure 
sensor signals to the kernel ADCs, via the 
Controller PCBA. • • • • 


The Pneumatics Module provides pneumatics 
control and air pressure to enable the use of various 
pneumatics tools such as cutters, scissors, and 
forceps, and functions such as AGF and VFC. The 
Pneumatics Module electronics hardware allows 
control and actuation of on/off and proportional 
valves, and provides pressure sensor reading for 
control of these valves, all under software control. 
The electronics hardware is composed of the 
following PCBA’s. 

• The Pneumatics Controller PCBA can be 
partitioned into kernel and application parts. 
The kernel provides and supports the Ethernet 
connection which allows the Pneumatics 
Module to communicate with the host via the 
supervisor. The application part of the controller 
provides valve drivers, DC/DC converters, 
pneumatics RFID interface, and other circuitry. 
The Controller PCBA also interfaces with 
the Transducer Interface and Air Distribution 
PCBA’s. 


• The Pneumatics Transducer Interface PCBA 
interfaces with all the pneumatics module valves 
and pressure sensors. This PCBA routes valve 
driver signals from the Controller PCBA to 
respective valves, and provides 10 conditioned 
(amplified and filtered) pressure sensor signals 
to the kernel ADCs, via the Controller PCBA. 
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COMPONENT 

TYPE 
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U/S Diathermy Module 


The US module includes two PCBs, a large 
controller with an integrated NGVS PowerPC 
kernel designed to provide simultaneous ultrasound 
and diathermy power to respective handpieces, and 
a smaller PCB used to illuminate colored rings 
around connectors at the front of the module. The 
colors reflect the state of a particular connector 
and/or the attached device. 

Other components which are part of this module 
include two US handpiece interface cables, one 
diathermy probe interface cable, an interface 
cable to the Ring Illumination PCB , a sheet metal 
enclosure, and a plastic face plate. 

The block diagram shows the different functions 
of the US module. They include power conversion, 
kernel, ultrasound driver, diathermy driver, and 
ring illumination control. 

Power Conversion 

The US module is designed to operate on a single 
24 VDC supply at a maximum current of 6 A. 
Inside the module, the 24 VDC is filtered and 
converted to nine other voltages required by the 
module’s electronic components. 

The block diagram shows the structure of the 
power conversion scheme for the US module with 
the inputs and outputs of the various regulators. 

Input Filters 

Two common mode and one differential mode 
filters are implemented to limit noise and emissions 
from the +24 V DC input power line to the module. 
The first common mode filter is a high frequency 



Figure 2-22 U/S Diathermy Module 
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two stage filter (L36 , L37 , C608 , & C609) designed 
to attenuate harmonics of 66 MHz CPU clock and 
prevent them from escaping the module or radiate 
off the power cable. 


The second common mode and the differential 
mode filters are built around L2 and LI; they are 
intended to control the internal power converter 
harmonics up to 30 MHz, and to protect the module 
from external power disturbances. 


This extensive filtering serves to reduce EMI, and 
to present a constant impedance to the system 
power source regardless of the switching or loading 
fluctuation of the internal DC-DC converters. 


Input Power Protection 

To meet safety and immunity requirements the 
module uses 7 A resettable fuse FI for over-current 
protection, and 26 V transient voltage suppressor 
CR1 to limit high voltage transients. 

Power Conversion 

The DC voltages are designed to meet the power 
requirements of the different components used 
inside the module. The DC converter topologies 
are chosen based on efficiency and current 
requirements. 

The +5 V and 3.3 V are generated using dual phase 
synchronous converter U5. They are designed for 
a continuous load of 4 A each. 


The +8.5 V is generated at U4, designed for a 
maximum current of 3 A. It is used to power the 
FET drivers. 


The analog supply +5 VA is derived from +5 V. 
It is used to power precision analog components 


such as ADCs, DACs, and operational amplifiers. 
Analog supplies +2.5 V and -2 .5 V power the RMS 
to DC converters and the difference amplifiers. The 
+2.5 V is generated from +5 V with low dropout 
regulator U3 , and the -2 .5 V is also generated from 
+5 V using sepic converter U 123; both outputs are 
designed for a maximum current of 0.3 A. 

Digital power sources +1.2 V for the FPGA and 
+ 1.5 V for the CPU are generated using two 
synchronous converters U8 and U6. The converters 
have integrated FETs and are capable of supplying 
4 A to the load. On the module the requirement is 
about half that value. +2.5 V required by the FPGA 
is designed for a 1 A load using U7. 

The digital voltages are continuously monitored 
using the POWER_GOOD signals from U6, U7, 
and U8 . These signals are wired-ored together and 
connected to pin FI 3 of the FPGA at U23. Logic 
inside the FPGA uses this signal to reset the module 
in case these voltages exceed their preprogrammed 
10% tolerance. 

Power Supply Monitoring 

Each of DC voltages has a visual status indicator 
and is monitored through a dedicated channel of 
kernel ADCs U63 & U65. ADC U65 is also used to 
monitor board temperature VTEMP, and reference 
voltages 2.048 V and 4.096 V. 


Feature 

Description 

Processor 

MPC8270VR, 266 MHz Core, 
200 MHzCPM, 66 MHz bus. 

SDRAM 

Up to 64 Mbyte @66 MHz clock rate. 
Bus width is x64, with ECC option. 

FLASH 

Up to 64 Mbyte Spansion MirrorBit 
FLASH Bus width x32. 

PCI 

PCI not used. 

Ethernet Port 

10/100 Base T Ethernet ports, Intel 
LXT971 . Mil interface, MDIO and 
MDIC generated by CPLD. 

Ethernet LEDs 

RJ45 connectors / with LEDs. 

Monitor Port 

2x5 header for TXD, RXD, & GND. 

JTAG/COP 

2x8 header, wired per MPC8270 
documentation. 

JTAG/CPLD 

2x5 header for CPLD programming. 

LEDs 

Power (+5V, +3.3V, +1.5V, +24V, 
+ 1.2V, +2.5V). Four Status 
(customer: SYSERR, SYSRDY, 
PWRGD, HBEAT). Two user LEDs 
controlled by CPLD. 

Reset Switch 

Pushbutton mechanical switch. 

Power Supply 

+24 V input power. 

FPGA 

Xilinx XC3S1000. 

ADC 

LTC1867. 

DAC 

LTC2600. 


Table 2-7 Kernel Features Summary 


Kernel 

The kernel refers to the microcomputer on the 
PCB. It consists of a 32-bit MPC8270 power-pc 
processor running at 266 MHz, DRAM and flash 
memories, ethernet phy, an FPGA, a CPLD, four 
8-channel 16-bit ADCs, and two 8-channel 16-bit 
DACs. Other key features are listed in Table 2-7. 
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Communication 

The US module kernel is assigned IP address 
192.168.1.4, and uses the UDP protocol to 
communicate via Ethernet to the NGVS 
supervisor. 


set it in communication mode. The FPGA is used 
to generate these SELECT signals using a 4-to-16 
bit decoder based on the least significant four bits 
of register DIOO . A list of the SPI devices and their 
addresses is shown in Table 2-8. 


SPI Bus 

The Serial Peripheral Interface (SPI) controller is 
integrated inside the 8270 PowerPC. It is a common 
resource used to communicate to serial devices 
used in the module and the US handpieces. 

The SPI protocol is chosen for its speed and ability 
to communicate variable-length synchronous data 
packets. It uses three unidirectional lines (MISO, 
MOSI and SPICLK) that makes it relatively easy 
to have isolated communication when required. 

There are three types of devices in the US Module 
that use SPI: serial EEPROMs built into the US 
handpieces and a similar EEPROM at U13 on 
the US Controller PCB, serial 8 -bit Digital to 
Analog converters U29 & U32, and Numerically 
Controlled Oscillator (NCO) U27. 

In addition to MISO, MOSI, and SPICLK, each 
SPI device requires a separate line to select it and 


Address 0 

Numerically Controlled Oscillator 


(U27). 

Address 1 

Current DAC (U29). 

Address 2 

Current DAC (U32). 

Address 3 

US handpiece EEPROM port 1. 

Address 4 

US handpiece EEPROM port 2. 

Address 5 

Serial EEPROM on the PCB (U13). 

Address 6-14 

Not used. 

Address 15 

None. Used to deselect a channel. 


Table 2-8 SPI Devices Address Map 


Ultrasound Driver 

The ultrasound driver refers to the US programmable 
DC-DC converter, the NCO, US push-pull 
amplifier, and the associated FPGA logic and 
feedback circuits. It is operated in closed loop 
control to maintain safe and efficient operating 
conditions for the patient and the handpiece (see 
Figure 2-23). 

Numerically Controlled Oscillator (NCO) 

NCO U27 is a 32-bit programmable frequency 
generator. It is programmed using the SPI 
interface to generate a desired ultrasound operating 
frequency in the range of 35 KHz to 45 KHz with 
0.009 Hz resolution. It uses 16.67 MHz reference 
oscillator Y2. 

The NCO output is routed to the FPGA and 
manipulated to generate two complementary square 
waves to drive the MOSFETS of the ultrasound 
push-pull amplifier. In normal ultrasound operation 
mode, the NCO output frequency is adjusted every 
1 mS to maintain the handpiece impedance close 
to its tuned value, and to keep the internal piezos 
off their resonance points. 

U/S Programmable DC-DC Power Supply 

This circuit uses synchronous controller U28. 
It is designed to operate at a constant switching 
frequency of 150 KHz and deliver a programmable 
DC output in the range of 0 to 23 V. U28 drives 
two external n-channel MOSFETs Q8 and Q10 


with pulse width modulated (PWM) signals. Top 
MOSFET Q8 is turned on at the start of a clock 
cycle, then turned off when inductor LI 2 current 
exceeds 10 A, the threshold peak current set at 
ITH. While the top MOSFET is turned off, bottom 
MOSFET Q10 is turned on until either the inductor 
current reverses or the next cycle begins. 

U28 pin 8 is left open to allow the DC output to 
be adjusted by U29, a 0 to 50|iA SPI based 8-bit 
current DAC placed in the feedback loop. When 
the DAC current is varied, it causes the voltage 
sense pin Vosense of U28 to change and the output 
to change. Vout can be linearly adjusted from 0 to 
about 23 V when the DAC output is reduced from 
50|LiAto OpA. 

Ultrasound Push-Pull Amplifier 

The ultrasound power amplifier generates a sine 
wave of the same frequency as the NCO, with 
adjustable output power of 0 to 35 W into 2500 Q. 
The amplifier consists of power transformer T4 
with two primaries and one secondary winding 
configured in a 20:1 turn ratio. Two leads, one 
from each primary, are tied together to form 
the transformer center tap, and the other lead of 
one primary is connected to the drain of power 
MOSFET Q23 while the other to the drain of power 
MOSFET Q24. 

The center tap of T4 is connected to the output 
of the DC-DC converter VPHACO. It is used to 
set the amplitude of the output sine wave. Phaco_ 
CLK1 and Phaco_CLK2 are two complementary 
clock signals derived from the NCO clock inside 
the FPGA used to drive the gates of Q23 and 
Q24, respectively. The resulting waveform at the 
secondary of T4 is heavily filtered by the low pass 
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filter formed by LI 7 , C3 19 , and C320 to turn it into 
a clean sine wave. 


The amplifier can be operated in continuous or 
pulse modes. In pulse mode it is necessary to cut 
off power to the output at the end of each pulse. 


This is accomplished by turning Qll off, and in 
either mode, when it is necessary to reduce the 
output power, the DC-DC converter is disabled 
by turning Q9 on, and its output capacitors are 
discharged by turning Q13 on. 


Ultrasound Voltage and Current Feedback 

The ultrasound function is controlled by the 
module application software which uses concurrent 
power and frequency PID (Proportional, Integral, 
and Derivative) loops to control and drive the 
ultrasound handpiece safely and efficiently. 


SPI 

SPI 


SPI 



Figure 2-23 U/S Driver 
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The PID controls depend on parameters such as 
tune power, tune frequency, and power versus 
tip displacement table read directly from the 
handpiece EEPROM, and handpiece voltage and 
current measured in real time. 


The handpiece voltage is sampled at the secondary 
of transformer T4, using R321 and 50:1 ratio 
transformer T5. The secondary of T5 is converted 
to voltage, then amplified five times using 
difference amplifier U50A before it is converted to 
a DC voltage using RMS-DC converter U48. 

RMS-DC converter U48 operates from ±2.5 VDC. 
It has a maximum output of 0.707 V which 
correspond to an input of 1 V peak. The 1 V 
peak limitation defines the gain of U50A, and the 
0.707 V maximum output defines the gain of the 
ADC driver amplifier to insure that its output falls 
within the allowed ADC range of 0 to 4 V. 

The RMS-DC converter output is filtered first by 
a two-pole Sallen-Key type filter, then by a single- 
pole RC filter. The output of the second filter is 
amplified 5.1 times by non-inverting amplifier 
U49B . The gain of U49B is calculated using the 
maximum ADC input 4.096 V divided by the 
maximum output of RMS-DC converter 0.707 V, 
and the result is reduced by 0.5 V to account for 
amplifier offset and bias errors. 

In a similar fashion, the handpiece current feedback 
is sampled with 50: 1 ratio current transformer T6. 
The voltage output of T6 is reduced by 50% by 
difference amplifier U50B to bring it within the 
range of RMS-DC converter U52. The U52 output 
is filtered in the same way as voltage using opamp 
U43. 


When ultrasound function is active, the FPGA 
samples the ADC values of the handpiece voltage 
and current as well as the DC-DC converter voltage 
every 80psec. 

Ozil® and Frag Handpiece Support 

Ozil® and Frag handpieces are supported by 
the same US amplifier. No special hardware is 
required. In Ozil® mode software switches the 
amplifier between two different frequencies, 
one for longitudinal and the other for transverse 
operation. And the pulse width and amplitude of 
each is set to meet a specific power need. 

Handpiece Interface Circuit 

Each ultrasonic handpiece has a built-in serial 
EEPROM that contains specific parameters 
necessary for the system to determine its type 
and tuning parameter such as: Handpiece ID, 
calibration parameters necessary for proper 
standard ultrasound stroke at full power, calibration 
parameters necessary for proper Ozil ultrasound 
stroke at full power, and the tune start and end 
frequencies. 

When phaco is inactive, the SPI controller 
continuously hunts for a handpiece to determine 
when a new handpiece is inserted or removed from 
the US module. 

Functionally the US driver has a single output, 
but a second port wired in parallel with the first is 
added to give the user a backup physical connector. 
The low voltage signal wires of the handpiece 
cable are isolated from the high voltage to prevent 
possible crosstalk. 


Diathermy Driver 

The diathermy driver is a proportional bipolar 
high frequency amplifier. It is designed to output a 
1 .5 MHz sine wave to drive electrosurgical probes 
for the purpose of coagulating vessels and other 
soft tissues. The amplitude of the sine wave is 
adjustable via a programmable DC-DC converter. 
A power control PID loop is implemented in 
software to limit and control the power delivered 
to the probe (see Figure 2-24). 

The 1 .5 MHz base frequency is generated from 
a fixed source inside the FPGA, and is used 
to generate COAG_CLKl and COAG_CLK2 
complementary clock signals to the diathermy 
amplifier MOSFETs, and set the frequency of the 
sine wave. 

Programmable DC-DC Power Supply 

This circuit is a replica of the one used for 
ultrasound. It is based on synchronous controller 
U31, designed to operate at a constant switching 
frequency of 150 KHz and deliver a programmable 
DC output in the range of 0 to 23 V. Pin 8 of U3 1 
is left open to allow the DC output to be adjusted 
by U32, a 0 to 50pA SPI based 8-bit current DAC 
placed in the feedback loop . When the DAC current 
is varied, it causes the voltage sense pin Vosense of 
U31 to change, and the output to change. 

Diathermy Push-Pull Amplifier 

The diathermy power amplifier is designed to drive 
up to 15 W, 1 .5 MHz sine wave into a 75 Q load. 
The amplifier consists of the programmable DC- 
DC converter, power switch Q17, high frequency 
power transformer T8, and two power MOSFETs 
Q25 & Q26. 
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The output of DC-DC converter VDIA is tied 
to the center tap of T8. VDIA level sets the 
amplitude of the output sine wave. COAG_CLKl 
and COAG_CLK2 are two complementary clock 
signals derived from the 1 .5 MHz clock inside the 
FPGA, used to drive the gates of Q25 and Q26. 
The resulting waveform at the secondary of T8 is 
filtered by L21 and C330 to make it a clean sine 
wave. 


Diathermy Voltage and Current Feedback 

The diathermy output voltage is sampled on the 
secondary of power transformer T8 using a 50: 1 of 
transformer T7. The secondary of T7 is converted 
to voltage then amplified 1.18 times using high 
speed difference amplifier U55A. The output of 


U55A is converted to a DC voltage using RMS- 
DC converter U53. 

The output of the RMS-DC converter is filtered 
first by a two-pole Sallen-Key type filter, then by 
a single-pole RC filter. The output of the second 
filter is amplified 5.1 times by non-inverting 
amplifier U30B . The gain U30B is calculated using 
the maximum ADC input 4.096 V divided by the 
maximum output of RMS to DC converter 0.707 V, 
and the result is reduced by 0.5 V to account for 
amplifier offset and bias errors. 

Similarly, the diathermy current is sampled at the 
secondary of power transformer T8 with another 
50:1 ratio current transformer T9. The output of 


T9 is converted to voltage, then attenuated 80% 
by difference amplifier U55B to bring it within the 
acceptable input range of RMS-DC converter U57 . 
The RMS-DC output is filtered and amplified in 
the same way as the voltage. 

When the diathermy function is active, the FPGA 
samples the ADC values of the diathermy probe 
voltage and current as well as the DC-DC converter 
voltage every 80|asec. 

Ring Illumination PCB 

The Ring Illumination PCB uses PIC18F4410 
microcontroller from microchip to control the 
lighting of three color LEDs forming light rings 
around five connectors on the front connector 


SPI 

SPI 



Figure 2-24 Diathermy Driver 
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panel (see Figure 2-25). Each ring is made of 12 
discrete tri-color LEDs . The anodes of all the LEDs 
are tied together to +5 V, and the cathodes of each 
color from around each ring are tied to a single 
n-channel MOSFET. Each MOSFET is driven by 
a programmable duty cycle output pin from the 
microcontroller. A total of 12 outputs are used 
as the two rings for the diathermy are driven in 
parallel. The microcontroller runs from a 10 MHz 
external oscillator and has a JTAG interface for 
testing and programming. 


Power and Protection 

Isolated power is provided from 3 W, 24 V to 5 V 
DC-DC converter U104 on the US Controller. 
Isolation is required because of the PCB proximity 
to the handpiece connectors. 



Figure 2-25 Ring Illumination PCB 


Fuse FI is used to prevent possible overloading 
of the DC-DC converter, and to protect against 
overcurrent conditions that may occur on the 
board. CR61 is used to protect against voltage 
transients over 6 V. 

LED Color Interpretation 

The different LED colors are chosen to indicate the 
status of an entry port or the device attached to it 
when selected for a particular surgical procedure. 
Ring colors identify the connector status. Blue 
indicates that the port is ready and is expecting a 
device to be connected. Green indicates that the 
device is connected and working properly. Amber 
indicates that the device is connected, but it may 
be the wrong device, or it may not be functioning 
properly. 


The brightness of different colors is independently 
controlled for each ring; it can be adjusted in 224 
discrete steps by programming the duty cycle of 
that color MOSFET driver. 

Communication 

The PIC18F4410 communicates to the PowerPC 
SMC2 serial channel at 38400 baud over a standard 
RS232 interface. Transmit (SMC2_TXD) and 
receive (SMC2_RXD) lines are optically isolated 
by U107 and U108 on the US Controller PCB to 
meet the creepage and clearance requirements 
defined for the system, and to ensure the Ring 
Illumination PCB is remains electrically floating. 

The use of standard RS232 levels allows flexibility 
in the choice of test equipment and maximizes 
communication reliability. 


Reset 

The PIC processor on the Ring Illumination PCB 
can be reset in two ways: pushbutton switch SI 
on the Ring Illumination PCB which is accessible 
only during testing, and isolated signal RESET_ 
ILLUM. RESET_ILLUM is generated either from 
the module main reset line RESET_SYS# or the 
module software by setting bit 0 of DIO register 
C0010C00 to one. 

All physical connections , including power between 
the US Controller PCB and the Ring Illumination 
PCB , are made with a one-to-one cable between 
J20 on the US Controller PCB and J2 on the Ring 
Illumination PCB . 
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US Module 


CONFORMS to Constellation ARCHITECTURE 

• Single PCB, bases on the common system kernel, designed 
to drive Ultrasound, Diathermy and Aqualase handpieces 
and control the Ring Illumination board (2nd pcb) 

• PCB mounted inside a Faraday cage 

• DC in: 24V @ 6A 

• Ethernet communication 


DRAWS from EXISTING PRODUCTS 

• Infiniti Ultrasound, Coagulator (Diathermy) and Aqualase 
Drivers 

• Drives Infiniti handpieces except Neosonix 

• Software Control Algorithms 


Alcori 
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US Module Specs 


Requirement Highlights 

- Ultrasound Driver 

• BF type 

• ' Drives Infiniti™ hand pieces, longitudinal, torsional (Ozil) or both 
with frequency range from 32KHz to 43KHz and a total delivered 
output power of 28 ± 3Watts. 

• Drives new Frag handpiece (Ozil engine) in longitudinal mode with 
frequency range from 32KHz to 43KHz 

• Able to generate drive pulses with duration of 5ms to 2500ms + 1 ms 
or 10% (whichever is greater) 

- Handpiece Stroke 

• Capability to generate 3.1 ± 0.5 mils strokefor the Fragmentation 
handpiece and 3. 5+0. 5 mils stroke for other US handpieces. 

• Detect tune-in-air condition with completely dry handpiece. 

• Detect a short circuit handpiece 

• Detect an open circuit handpiece 

• Detect loose tip condition. Alcori 

* EURMEA Service Center 



NGVS US/Diathermy Board Block Diagram 
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US driver 
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Diathermy Driver 

• BF type a m 

• Capable of generating 10 Watts across a 75 ohm ± 1% 
resistive load. 

• Maximum output voltage set at 40.8 ± 2.0 Vrms 

• Output shall be: 

- Sinusoidal at frequency: 1.5MHz ±10%KHz. 

- Scaleable from 30% to 100% of maximum output voltage. 

- Adjustable in 2% increments 

• Monitors output RMS voltage and current continuously 

• Measures the power delivered to the load within ±20% (P = 

VI) . ' 

• Measures 75Q resistive load within ±20% at 1 .5MHz (Z = V/l) 

• Drives standard Infiniti Coagulation biceps 
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Diathermy Block Diagram 
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Illuminators 



Illuminators location 



Two 2-ports Xenon 
illuminators 

- Table Top illuminator 

- Auxiliary illuminator 
(optional) 

RFID illumination 
Probe recognization 
(Engauge™ 
Technology) 
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OSRAM 75W XBO Xenon Lamp 



Specified lifetime of an OSRAM Bulb: 400 hrs 

- Constellation warns the user of decreased performance 
after 400 hrs lamp lifetime 

- Constellation doesn’t allow the user to operate with 
bulbs older than 800 hrs 


Alcori 
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Luminance, cd/cm 2 


Bulb Aging Overview 



- 1,5 -1 - 0,5 0 0,5 1 1,5 2 


This slide outlines the intensity degradation, expansion 
and migration of the arc over the live of the bulb. 

Alcori 
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Bulb Aging Overview 

• Occurrences during the aging of the short 

arc lamp: 

* 

- Arc Spot Migration due to cathode burnback 

- Intensity Degradation due to arc expansion 

- Blackening of the glass (deposition of 
tungsten from the cathode onto the glass) 

■it- 

Alcori 
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Illuminator Output 

• Lumen output from the illuminator consists of light from 
both the primary and reflected image. 

- The reflected image provides approximately 30-35% of the 
illuminator light output 

- The primary image provides approximately 65-70% of the 
illuminator light output 

• The following slides are image of the bulb arc spot 
migration across the entrance aperture of the fiber. 

Note: the reflector is not shown in these images but will 
appear in the finished assembly 

Alcori 
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Osram #1 



at 5.5 hrs 


Flared 20 gauge (1143 
micron core diameter) 
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Osram #1 Bulb at 109 hrs 



Osram #1 Bulb at 219 hrs 
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TT vs Aux 


Common Parts: 

- Optic Module Assy 
-Bulb 

-RFID Control PCB 

Different Parts: 

- Illuminator Control PCB 

- Ballast 

-Cables, Skins and mechanical builds 



TABLE TOP ILLUMINATOR 



OPTIC MODULE 



AUXILIARY ILLUMINATOR 


LAMP MODULE 





OPTICS MODULE 


Click here for Presentation 



HOME SENSOR PCB 


CLICK FOR HOME POSITION DEMO 



OPTICS MODULE (top view) 





OPTICS MODULE (bottom view) 



OPTICS THERMISTER 


ILLUMINATOR 
CABLE l/F PCB 


STEPPER MOTORS 



FIBER DETECTION CABLE 
(Click For Schematic) 
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\ 

1 +5V 
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3 +5V 
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W34,W35 (BASE) 


W118,W119 (TABLETOP) 





OPTICS MODULE 



.*'» V W • 







ED BUTTON 




M2 

FAN 


J4 


BAL FAN 
W81-1 

+12VF 


W81-2 


+24VIN 


J7 


W83 


TABLE TOP 
ILLUMINATION 
INTERFACE PCBA 


TABLE TOP ILLUMINATOR 
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DATA n 
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+24VIN 



J19 


TABLE TOP 
POWER CONTROL 
MODULE 


DATA: 

■ Motor Control (Portl & 2) 

■ Fan Speed Control 

- Optic/Ballast Temperature Monitor 
-RFID 

- SDA/SCL 

- Lamp Ena (Lamp Start) 

- Lamp On 

- Opt/Ballast Thermal Switches 

- Monitor 24V (Voltage & Current) 
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PORT 1 


RFID Probe (tag) 



PORT 2 


Operating frequency of the 
RFID Antenna (reader) and 
(tag) is 13.56 MHZ 


RING ILLUMINATION 
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SHORT ARC XENON LAMP 


Short arc xenon technology produces an extremely intense light source. The luminous arc burns in an 
atmosphere of pure xenon gas at high pressure, producing a very high radiance and luminance with a 
spectral range from ultraviolet to short wave infrared. The continuos spectrum in the visible range 
closely corresponds to natural daylight (6000 K). 


Spectral Output 



This high pressure gas discharge lamp having an arc length which is small compared with the size of 
the electrodes are called short arc or compact arc lamps. Depending on rated wattage and intended 
application, the arc lamps may vary from about a third of a millimeter to about centimeter. 

The envelope is made from optically clear quartz material of various grades and has a spherical or 
ellipsoidal shape. 

The Constellation Illuminators use the 75W XBO xenon lamp from OSRAM. According to OSRAM, XBO 
lamps are brighter than the sun in terms of Luminance. 



Most xenon short arc lamps are designed for DC operation. This results in better arc stability and 
substantially longer life. DC systems consist of an igniter and a regulated power supply. High voltage 
pulses (up to 50,000 volts) brak down the gap between the electrodes, ionize the gas and heat the 
cathode tip to thermionic emmitting temperatures. 
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POLARIZATION - 

Some lamps can only be mounted one way in the PowerArc housing since the anode (+) and cathode 
(-) have different diameters, thus making accidental polarization reversal nearly impossible. Note 
that reversed polarization will result in immediate and permanent damage to the lamp electrodes. A 
lamp that has been fired with reversed polarization will have obvious physical damage to the 
electrodes. A damaged lamp may fire, but it will exhibit unstable performance and a severely 
shortened operating life. 


LAMP STABILITY - 

Short term stability is affected by arc "wander", "flare" and "flutter". 

Arc wander is the movement of the attachment point of the arc on the cathode surface. Typically the 
arc moves around the conical cathode tip in a circular fashion, taking a few seconds to move a full 
circle. 

Arc flare refers to the momentary change in brightness as the arc moves to an area on the cathode 
having a preferential emissive quality over the previous attachment point. 

Arc flutter is the rapid side-to-side displacement of the arc column as it is buffetted by convection 
currents in the xenon gas which caused as gas is heated by the arc and cooled by the envelop walls. 


LAMP LIFE - The useful life of compact arc lamp is determined primarily be the decrease of luminous 
flux caused by deposit of evaporated electrode material on the inner wall of the envelope. Frequent 
ignition accelerates electrode wear and hastens the blackening of the envelope. The end of the lamp 
fire is the point at which the UV output has decreased by approximately 25%, the arc instability has 
increased beyond 10%, or the lamp has ceased to operate under specified conditions. Lamps should 
be replaced. 

As the lamp ages, the operating voltage will increase. Lamp current should be decreased to maintain 
output until the minimum operating currently is reached. At this time the lamp should be replaced. 

As mentioned above, the Alcon Constellation uses the OSRAM XBO short arc lamp which has an 
average life of approximately 400 to 500 hours. Unlike the AHBI which has a significant 25% to 40% 
drop in power output somewhere between the first 25 to 100 hours, the Constellation Optic module 
is aligned to peak its maximum output power for a lamp that has approximately 200 hours. 
Therefore, we should not see a big drop in power output from the beginning of the lamp's life. For a 
lamp that has more than 400 and less than 500 hours, a warning message will appear that says “The 
lamp has exceeded its rated life. If flickering or other undesirable effects occur, please install a new 
lamp.” After a lamp has accumulated 500 or more hours of use, a warning massage will appear that 
says “The lamp has exceeded its rated safe life. Continued use may result in damage to the device. 
Please install a new lamp immediately.” The user will be given a choice: “Do you want to continue? 
Yes? No?” 
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C ate fog / Part 
Mi inbet 

Description 

Gage 

Illuminator Capability Limits 

User Interfab^ Displayed % Values 

77 

Lumen Fiber Output 

Default 

Set-point 

Damage 

Limit 

Soft 

Limit 

Hard 

Limit 

Default 

Set-point 

Damage 

Limit 

Soft 

Limit 

Hard 

Limit 

Max 

Lumen 

Output 

Capability 

Default 

Set-point 

In Air 
Damage 
Limit 

Soft 

Limit 

Hard 

Limit 

8065750971 

Illumination Probe - RFID 20 GA 

20 

13% 

16% 

21% 

24% 

62% 

76% 

100% 

115% 

71.7 

8 

10 

13 

15 

8065750972 

Illumination Probe - RFID 23 GA 

23 

22% 

28% 

64% 

73% 

34% 

43% 

100% 

115% 

45.6 

8 

10 

23 

26 

8065750973 

Illumination Probe -Shielded Bullet RFID 20 GA 

20 

27% 

27% 

1 00% 

100% 

27% 

27% 

100% 

100% 

48.9 

10 

10 

41 

47 

8065750974 

Illumination Probe - B ullet RFID 20 GA 

20 

23% 

23% 

74% 

85% 

31% 

31% 

100% 

115% 

51.6 

10 

10 

31 

36 

8065750975 

Humiliation Probe -SWAP RFID 20 GA 

20 

26% 

26% 

100% 

1 00% 

26% 

26% 

100% 

100% 

40.7 

10 

10 

41 

41 

8065750976 

Illumination Probe - RFID 25 GA 

25 

33% 

42% 

93% 

100% 

35% 

45% 

100% 

115% 

32.8 

8 

10 

22 

25 

8065750985 

Laser RFID Ilium RFID 104-C (Curved 20 GA) 

20 

24% 

30% 

31% 

36% 

77% 

96% 

100% 

115% 

35.3 

8 

10 

10 

12 

8065750986 

Laser RFID Ilium RFID 1 04^S (Straight 20 GA) 

20 

24% 

30% 

31% 

36% 

77% 

96% 

100% 

115% 

35.3 

8 

10 

10 

12 

8065750998 

Assy, Ship, Light Probe, Bare End 

20 

21% 

26% 

39% 

45% 

54% 

66% 

100% 

115% 

43.0 

8 

10 

15 

17 

8065751000 

Assy, Ship, Light Probe, F?yan Pik 

20 

14% 

18% 

40% 

46% 

35% 

45% 

100% 

115% 

68.8 

8 

10 

22 

26 

8065751001 

Assy, Ship, Light Probe, End Irrig 

20 

29% 

36% 

54% 

62% 

54% 

66% 

100% 

115% 

43.0 

8 

10 

15 

17 

8065751002 

Assy, Ship, Light Probe, Mem Pik 

20 

14% 

17% 

53% 

61% 

26% 

32% 

100% 

115% 

67.0 

8 

10 

30 

34 

8065751003 

Assy, Ship, Light Probe, Shielded Bullet W Pik 

20 

26% 

26% 

100% 

100% 

26% 

26% 

100% 

100% 

49.4 

8 

10 

49 

49 

8065751108 

ASSY .SHIP. A ILP , R F US W 1 LL 20GA 

20 

68% 

85% 

100% 

100% 

68% 

85% 

1 00% 

1 00% 

16.6 

8 

10 

12 

14 

8065751109 

AS SY ,S HIP, A ILP, RF LSRflLL, 23GA 

23 

68% 

85% 

100% 

100% 

68% 

85% 

100% 

100% 

16.6 

8 

10 

12 

14 

8065751110 

AS SY ,S HIP, A ILP, RF LSR/ILL, 25GA 

25 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

7.1 

7 

7 

7 

7 

8065751184 

23 GA WIDE ANG W/RFID 

23 

38% 

48% 

100% 

100% 

38% 

48% 

100% 

100% 

10.0 

8 

10 

10 

10 

8065751185 

25 GA WIDE ANG W/RFID 

25 

54% 

77% 

100% 

100% 

54% 

77% 

100% 

100% 

7.0 

7 

7 

7 

7 

8065751441 

Assy, Ship, 25 GA Enh RFID 

25 

33% 

42% 

93% 

100% 

35% 

45% 

100% 

115% 

43.0 

8 

10 

22 

25 
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DISASSEMBLE ILLUMINATOR ASSYS 


Disassemble Table Top Illuminator 


1. Remove nine 2 mm screws securing chassis 
top cover. Remove cover. 

T 



Figure 4-16 


2. Remove two 2.5 mm screws from under 
chassis, and two 2 mm screws from chassis 
top, and remove front cover. 



A 

Figure 4-17 


3. Remove three phillips screws and remove 
latch bracket. 



4 . Remove two 2 mm screws from rear of chassis . 
Remove rear chassis panel. 





Figure 4-19 


5. Remove four 3 mm screws securing RFID 
PCB to front of chassis. Disconnect three 
cables and remove RFID PCB . 



Figure 4-20 

6. Remove four screws from under chassis. 
Remove chassis. 



Figure 4-21 
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7 . Remove four 2 mm screws securing connectors 
at rear of power supply. Disconnect two cables 
at both ends and remove. 



Figure 4-22 


8. Remove four 3 mm screws securing 
Illumination Control PCB to power supply. 
Remove Illumination Control PCB . 



9. Remove eight 2 mm screws securing power 
supply to optics block. Separate the two and 
carefully remove optics block. • • • • 



Disassemble Auxiliary Illuminator 

1 . Remove six 2 mm screws securing top cover 
to chassis. Remove cover. 



Figure 4-25 


2. Remove two 2 mm screws from sides, and two 
2.5 mm screws from top of chassis. Remove 
front panel. 



Figure 4-26 
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3. Remove five screws (2 mm and 2.5 mm) 
securing rear panel to chassis. Pull panel away 
slightly to access and disconnect two fan 
cables. Remove rear panel. 



4. Remove two 2 mm screws from side of chassis, 
and pull the vent duct out and away. 



5. Remove three 2.5 mm screws securing lower 
duct. Remove lower duct. 



Figure 4-29 


6. Remove four 2.5 mm screws securing two 
cable connectors to back of power supply. 
Disconnect both ends of cables and remove 
from chassis. 



7. Remove four 2.5 mm screws securing RFID 
PCB to front of chassis. Disconnect cable 
from Illuminator Control PCB, and remove 
RFID PCB. 



8. Remove three 3 mm screws securing 
Illuminator Control PCB to chassis. Remove 
Illuminator Control PCB . 
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9. Remove three 2 mm screws from under 
chassis, pull chassis frame away and remove. 



Figure 4-33 


10. Remove four screws securing power supply to 
Optics Block assembly. 



Figure 4-34 


11. Carefully separate power supply from Optics 
Block (to gain access) and disconnect ribbon 
cable. Remove one 2.5 mm screw securing 
high-voltage connector to Optics Block. 
Remove connector from Optics Block and set 
block aside in a clean area. • • • • 



Figure 4-35 


Disassemble Optics Module 

1. Remove one 2 mm screw and remove fiber 
detector cable from output port. Repeat for 
second port. 



Figure 4-36 


2. Remove two 3 mm screws securing filter 
brackets. Remove brackets. 



Figure 4-37 
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3. Remove both filter carriers. 



Figure 4-38 


5. Remove eight 2 mm screws securing base 
cover to chassis. Remove base cover. 



Figure 4-40 


4. Remove the nine 2 mm screws securing rear 
panel. Remove rear panel. 


6. Remove five 2 mm screws securing top cover/ 
heat sink. Remove heat sink. 



Figure 4-41 


7. Remove three 2 mm screws securing HV 
receptacle to chassis. Remove HV receptacle. 



Figure 4-42 


8. Loosen 1.5 mm setscrew securing attenuator 
to stepper motor shaft. Ensure that gap in 
attenuator vane clears opto- sensor, and remove 
attenuator. 





Figure 4-43 
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9. Remove two 3 mm screws securing stepper 
motor to underside of chassis. Remove stepper 
motor. 


Repeat steps 8 and 9 as required for other 
attenuator/motor. 



Figure 4-44 

10. Disconnect thermistor cable from Interface 
PCB at J6. Unscrew thermistor from chassis 
and remove. 



11. From under chassis, disconnect attenuator 
sensor cables from front of Interface PCB. 
From top, remove 2 mm screw from thermal 
switch and carefully bend leads up to allow 
removal of Interface PCB . 

Remove three 2 mm screws securing Interface 
PCB to bottom of chassis. Remove Interface 

PCB. •••• 
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Constellation® Illuminator Module Not Locked In Place 

By Ngoc Trinh - Sr. Technical Support Specialist, ITC 


There have been a few reports of 
Constellation® Illuminator Modules 
intermittently ejecting out of the locking 
position. This situation is most likely 
due to the module’s ejection cable being 
too tight, thus the latching mechanism 
does not completely lock the module 
in place. In this case, movement of the 
Constellation ® system could cause the 
Illuminator Module eject by itself. This 
problem can be resolved by readjusting 
the tension of the ejection cable, 
allowing the latching mechanism to 
completely lock the Illuminator Module 
in place. Figures 1 and 2 show how the 
adjustment should be done. 

• • • • 



Figure 1 - Adjustment for Table Top Illuminator . If 
tension is too tight, adjust screw #1 about 1 full 
turn toward direction of the arrow, then adjust 
screw #2 the same way. 



Figure 2 - Adjustment for Auxiliary Illuminator . If 
tension is too tight, adjust screw #1 about 1 full 
turn toward direction of the arrow, then adjust 
screw #2 the same way. 
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Constellation® I PurePoint ™ Laser 


The Constellation® System has two methods of 
laser interface, and in both of these schemes control 
of the laser settings (power, exposure, etc.) is made 
through the Constellation® System’s user interface 
by means of its touch screen. 

• Tethered Console - In this configuration 
a complete PurePoint ™ Laser console is 
positioned close to the Constellation® System, 
and operates in a “tethered” capacity by means 
of an ethernet cable connection. 

• Internal Laser Core Module - The Constellation® 
System uses a standard PurePoint ™ Laser 
“core module” as the main electro-optical 
component, mounted and contained within the 
base assembly of the Constellation® System. 
The core module consists of an optics block 
assembly and two principal circuit boards. 
More detail can be found in the PurePoint ™ 
Laser Service Manual. 

Core Module Interface - To interface the 
standard PurePoint ™ Laser core module into 
the Constellation® System chassis, a number of 
mounting panels and air-ducts are added within 
the lower base assembly. Within the mounting 
duct- work are two circuit boards: 

• Extender PCB - A portion of this PCB is spring- 
mounted and has flexible electrical traces that 
allows a section of the board to “float.” This 
arrangement provides some flexibility to allow 
the Extender PCB’s main 72-pin connector to 
mate properly with the corresponding connector 
on the core module. It is through this 72-pin 
connector interface that all control signals 
are directed to tether the core module to the 
Constellation® System. 


• Breakout PCB - The Breakout PCB contains 
the connectors, drivers, and signal protection 
needed to attach the various external devices 
such as the footswitch and Dr. Filter(s). This 
PCB supplants the normal Rear Panel PCB 
used on a standalone PurePoint ™ Laser 
console, when a core module is integrated into 
a Constellation® System. 

The Breakout PCB contains LED’s to provide 
illumination of the connector region on the rear 
panel. All external connections are protected by 
surge-supression components and filtered with 
RF beads. The external interfaces include: 

- Footswitch: The Breakout PCB provides 
+12 V to the footswitch through a common- 
mode choke. The return signals from the four 
individual switches within the footswitch 
are pulled up to +12 V when the associated 
switch is closed, and these signals are level- 
shifted to 5 V logic levels and transmitted to 
the Controller PCB. The 12 V signal from the 
normally-open main switch is used to power 
the shutter driver (located on the Bottom Sensor 
PCB), such that the shutter cannot open unless 
the footswitch is connected and depressed. 
-Doctor Filter: Two doctor filter connections are 
provided. Each connection is powered with 5 V 
and provides both normally open and normally 
closed connections that are transmitted to the 
Controller PCB from the Power Driver PCB . 

- Interlock: This is typically used for a safety 
door- interlock, if desired by the user. In order 
for the laser to operate, external connections 
between J3 pins 1 to 6 must be in place. If these 
external connections is broken, the processor 
stops all laser emission. Typically, a jumper 
plug is inserted to make the connections, or the 


user may elect to wire to a door switch. 

- Laser Ready: P2 pins 1 and 9 are connected 
within the system through a relay when the 
laser is in Ready or Firing mode. Connection 
through these two pins can be put in series 
with an external lamp to provide and external 
indicator that the laser is firing, or could be 
firing at any time. The current path through the 
relay is protected with fuse F4 within the Core 
Module. 

The Constellation Core Module is identical to the 
PurePoint Core Module with one exception that 
the internal ethemet communication cable is routed 
differently. The cable itself is identical between the 
two, but in the PurePoint module runs from Planet 
PCB to Rear Panel PCB, and in Constellation 
module from Planet PCB to Controller PCB . 



Figure 2-26 Cable Routing - On left is cable from 
Planet PCB to Controller PCB ( Constellation ® 
System), and on right is cable from Planet PCB 
to Rear Panel PCB ( PurePoint ™ Laser). 
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Base Switch 


The Base Ethernet Switch, located in the base 
assembly portion of the system, is the module that 
allows communications between all the modules 
in the console and base assemblies (auxiliary 
illuminator and laser). It serves as an extension to 
the console’s supervisor. The Base Ethernet Switch 
contains five 10/100 Mbps fast Ethernet ports fully 
compliant to the IEEE 802 .3u standard. The shared 
memory based switch fabric is a fully non-blocking 
configuration. All ports are interchangeable and 
not specifically addressed. 


Figure 2-27 is an overview of the Ethernet 
connection from the supervisor through the base 
switch to the laser and auxiliary illuminator 
modules. Figure 2-28 shows the base switch. 

5-Port Ethernet Switch Controller 

The switch controller contains five transceivers, 
five media access control units, a high-speed non- 
blocking switch fabric, a dedicated address lookup 
engine, and an on-chip frame buffer memory. 
The switch controller is initially reset by passive 
power on a reset circuit. It is configured as a 5 -port 
integrated switch. The switch controller can also be 
programmed to perform more advanced features 
by being configured from the EEPROM. 


Power Conditioner 

The power conditioner provides conditioned, 
clean, 24 VDC power to the step-down switching 
regulators. Over-current protection, over-voltage 
protection, and noise-filtering circuits are used in 
this section to protect the board and produce clean 
24 VDC for the module. 

Step Down Switching Regulator - 24 V to 3.3 V 

The step down switching regulator generates 3.3 V 
at 1 .4 A max to power the LED’s, the I/O circuitry 
on the Ethernet switch controller, the EEPROM, 
and the digital side of the Ethernet magnetics. It 
also generates analog 3 .3 VA to power the physical 
layer side of the Ethernet magnetics. 



Figure 2-27 Ethernet to Base Switch 


I2C EEPROM 

The EEPROM can store advanced features like 
broadcast storm protection and rate control. If the 
EEPROM is programmed, the switch controller 
will load the information from the EEPROM via 
an DC bus on power up. 


Step Down Switching Regulator - 24 V to 1.8 V 

The step down switching regulator generates 1 .8 V 
at 1 .4 A max to power the core circuitry in the 
Ethernet switch controller, and analog 1 .8 VA to 
power the physical layer portion of the Ethernet 
switch controller. 



Ethernet Jacks with 
Magnetics and LED's 


Figure 2-28 Base Ethernet Switch 
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Front Panel Display 


The front panel display is the main user interface 
of the Constellation® system. It has an LCD which 
displays the system Graphical User Interface 
(GUI), and a touch screen which is the primary 
user input device for the system. 

The front panel display’s major components are 
the display assembly and the pivot mechanism. 
The display can be manipulated left and right, 
and tilted up and down, to accommodate different 
user positions. 


Cathode Fluorescent Lamp (CCFL) backlight 
system, and is driven by LVDS display signals 
from the LVDS port in the host PC computer. This 
thin, lightweight display uses little power, and has 
a 17.0 inch diagonally-measured active area with 
SXGA resolution (1280 by 1024 pixel array). 

Two power inputs are required for this LCD; one 
to power the LCD electronics and to drive the TFT 
array & liquid crystal, and a second to power the 
CCFL which is generated by an inverter. A 30-pin 
connector is used for the LVDS signal & LCD 
power interface. Two channels (odd / even) of pixel 
data signal pairs are required to drive this LCD. 


Touch Screen 

A 17-inch, 8 -wire, resistive touch screen is mounted 
directly in front of the LCD. This is the primary 
user input device for operating the system. 

Backlight Inverter PCB 

The Backlight Inverter PCB receives +12 V from 
the host module via the Display Interface PCB and 
converts it to high frequency of 69-75 kHz, and 
up to 730 VRMS waves, to ignite and operate the 
LCD’s CCFL lamps. 

The inverter includes a dimming input that allows 
brightness control from either a DC voltage source 


Figure 2-7 is a block diagram of the PCB As & 
other electrical components used in the front panel 
display module, and interconnection scheme of the 
hardware. Figures 2-8 is a block diagram of the 
front panel display module communications. 

Display Assembly 

The primary components of the display assembly 
are an LCD, a touch screen, and a pair of Infrared 
(IR) receivers. The assembly also contains a 
Display Interface PCB, an SD Card Reader PCB, 
a Backlight Inverter PCB, and two IR Sensor 
PCB’s. The LCD and Display Interface PCB are 
each connected to the host module via their own 
dedicated cables. Additional internal cables connect 
the other boards to the Display Interface PCB. 
Enclosures and a frame hold these components 
in place, and faraday shields are used to suppress 
radiated emissions (EMI) to and from the boards. 

LCD 

A 17-inch color TFT-LCD is used as the GUI 
display. The LCD employs an integral Cold 



Host Module 


Figure 2-7 Front Panel Display Module Interconnection 
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or a PWM signal. The maximum output current is 
externally programmable over a range of 5 to 8 mA 
to let the inverter properly match the LCD panel 
lamp current specification. 


Bluetooth Antenna 

The Display Interface PCB provides a USB-A 
receptacle dedicated for a USB Bluetooth adapter 
connection. The Bluetooth antenna is capable 
of communicating with any Bluetooth-enabled 
device, such as the wireless headset/microphone 
for the system’s voice activation feature. 


controller circuit using Philips’ ISP1520 device 
(U4). This device supports data transfer at high- 
speed (480 Mbit/s), full-speed (12 Mbit/s), and 
low-speed (1.5 Mbit/s). The upstream-facing 
port is connected to a USB 2.0 host, therefore the 
ISP1520 operates as a high-speed USB hub. The 
vendor ID, product ID, and string descriptors on 
the hub are supplied by the internal ROM. Analog 
over-current detection has been inhibited by 
connecting OC_N pins to +5 V, even though the 
ISP1520 supports over-current protection mode. 


The touch screen control function is provided 
by Hampshire’s HUIO-IOOSOO touch screen 
controller ASIC chip (U6). This device is a USB- 
based, 10-bit resolution, touch screen controller to 
support screen types of 4, 5 and 8 wires. Currently, 
the Display Interface PCB is designed to support 
8-wire resistive touch screen. Transient voltage 
suppressors (TVS) are added to the excite lines 
(X+, X-, Y+, Y-) near interface connector J5 to 
prevent ESD damage to the IC from touching the 
screen. 


The Bluetooth antenna supports Bluetooth 1.1 
specification, and is compatible with USB 1.1. 
The RF-wireless frequency for this device is 2.4 
GHz, and the covered range is up to 33 feet, peer- 
to-peer. 

IR Sensor PCB 

The display assembly also houses two IR Sensor 
PCB’s and interface cables. The Constellation® 
system utilizes the same IR Sensor PCB as Alcon’s 
Infiniti® system; however, the angle of the IR 
sensor chip has been modified to be parallel with 
the PCB surface. Two of these boards are mounted 
in the front lower comers of the display. 

Display Interface PCB 

The Display Interface PCB receives power, USB, 
and other control signals from the host module, 
and allocates the signals to the appropriate 
PCB’s. It interfaces with the Backlight Inverter 
PCB to supply DC power (+12 V) and send 
backlight control signals. This board has two USB 
connectors; one for the SD card reader and the 
other for the Bluetooth antenna. 


Host 


Display Distribution PCB 


Backlight 

Inverter 

PCB 


I 


LCD + Backlight 



Bluetooth 

Antenna 


Smart 

Memory 

Card 

PCB 


This PCB has an on-board, high-speed, USB hub 


Figure 2-8 Front Panel Display Module Communications 
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The IR receiver circuit design on the Display 
Interface PCB is the same as the IR Receiver 
PCB design used in Alcon’s Infiniti® system. The 
received pulse train of remote control transmission 
signal is converted into USB signals by peripheral 
controller device AN2131QC, and is sent to the 
host module. 


SD Card Reader PCB 

The SD Card Reader PCB interfaces with the 
Display Interface PCB to receive power and USB 
signals. There is an on-board Low Dropout (LDO) 
regulator circuit to generate +3 .3 V from the +5 V 
supply. 

The USB 2.0 SD card reader controller has all I/O 
signals to support SD1.1 flash card specification, 
and has built-in 2.5 V regulator output to be used 
as core power for the device. 

The SD memory card reader is located at the 
bottom of the front display panel. Its connector is 
a reverse mount type so the card can be inserted 
into the slot with the label facing upward. 

Shielding 

Separate Faraday shield covers are used over the 
Display Interface PCB and the Backlight Inverter 
PCB to minimize radiated EMI emissions from 
the boards. 


Operational Description 

The front panel display serves several functions. It 
displays images processed from the host and GUI 
software. It houses a touch screen which acts as 
the primary user input device. It receives signals 
from the remote control, and sends these signals 
to the host for processing. The front panel display 


module provides a place for Bluetooth antenna 
installation, and a card slot for Secure Digital (SD) 
memory card reader functionality. 

Display Image Processing 

The host software commands that LVDS video 
signals to be sent from the LDVS port on the 
host PC motherboard to the display module. 
These signals travel through a dedicated LVDS 
cable directly to the LCD module where they are 
interpreted and displayed on the GUI. 

Touch Screen Operation 

A finger press generates analog signals from the 
resistive touch screen. These analog signals travel 
to the touch screen controller circuitry on the 
Display Interface PCB where they are converted 
into USB signals. The USB signals are then 
routed to the host to work in conjunction with the 
software to recognize the touch point to activated 
corresponding system parameters. 

IR Receiver Operation 

The IR Sensor PCB ’s read signals transmitted from 
the remote control. These signals travel to the IR 
receiver circuitry where they are converted into 
USB signals. The USB signals are then routed to 
the host to work in conjunction with the software 
to control system parameters. 

SD Card Reader Operation 

Data can be read from, or written to, a SD memory 
card placed in the slot in the lower center of the 
display face. 

Bluetooth Antenna Operation 

The Bluetooth antenna can receive signals from, 
or send to, any Bluetooth compatible device for 
the wireless communication. 


Cable Routing 
Primary Cabling 

Two primary cables are connected from the host 
through the pivot arm assembly and into the 
display assembly. The first of these cables carries 
the LVDS signals from the host module directly to 
the LCD, and the other cable carries power, USB, 
and control signals from the host module to J1 on 
the Display Interface PCB . 

Both of these cables run from the display assembly 
through the pivot mechanism and out to the host. The 
arm assembly has channels to enclose the cables, 
and each joint is open in the center so the cables 
may pass through. As the display is manipulated, 
and each joint is rotated, the cables must twist to 
follow the motion of the pivot mechanism. The 
cables have strain relief at the display and at the 
tabletop so that the twisting can be absorbed over 
the longest possible length of cable. Additionally, 
a ground strap is routed through the same path as 
the primary cabling, grounding the display chassis 
to the console chassis. 

Interior Cabling 

Several smaller cables carry signals from the 
Display Interface PCB to other PCB’s in the 
display module . A pigtail from the touch screen 
is connected to the Display Interface PCB. 
Another pair of cables runs from the Display 
Interface PCB to the IR Sensor PCB’s. Yet 
another cable connects the Display Interface 
PCB to the SD Card Reader PCB . • • • • 
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UNPACKING THE TRAY ARM ASSEMBLY 


CAUTION 

Care must be taken when unpacking the tray/arm 
assembly in order to avoid damaging the internal 
mechanisms of the assembly. Be sure to unpack 
the assembly as described in this procedure. 


1 . Place tray arm assembly box in an 

appropriate place for unpacking and open 
box as shown in Figure 4-20. 


Figure 4-21 Tray Rotated to the Vertical Positon 


Figure 4-20 Tray Arm Assembly in Shipping 
Box 


2. Squeeze and hold green handle to release 
tension on tray (see Figure 4-20), and lift 
upward to rotate tray arm to the vertical 
positon as shown in Figure 4-21 . 


WARNING! 

In the position shown in Figure 4-21, the 
arm is spring-loaded and will quickly 
return to the closed positon if the 
green handle is activated. This could 
cause injury, and damage the tray arm 
assembly. Once the assembly is removed 
from the box, do not re-activate the green 
handle until the assembly is installed on 
the base. 


3. Grasp and lift the assembly as shown in 
Figure 4-22, and remove from box. 

4. Place tray arm assembly on a work surface 
to prepare for installation on base. 



Figure 4-22 Removing the Tray Arm Assembly 
from Shipping Box 
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TRAY ARM ASSEMBLY REMOVAL PROCEDURE 


1 Remove T ray Assembly 

1.1 Press Tray Arm release latch and rotate tray to vertical position. 



1 .2 Remove three set screws from Latch Release Mechanism to remove cover. 



1 .3 Place a piece of adhesive tape over the Release Latch to keep it in place. 



1.4 


Remove four set screws inside Latch Release Mechanism and remove tray assembly. 




(Include picture with location of these screws installed) 



2 Disassemble Tray Assembly 

2.1 Remove Tray Assembly (Step 1). 

2.2 Remove four set screws from bottom of tray assembly. 



2.3 Remove two set screws from Tray Arm Release Handle. 

NOTE: Make sure washers are put back into position when reinstalling tray. 




2.4 Carefully turn over Tray Assembly by holding Tray and support to prevent Tray Arm 
Release Handle from falling. 



2.5 Lift off Tray. 



3 Remove Lower T ray Arm 

3.1 Remove Tray Assembly (Step 1). 

3.2 Remove bottom cover by removing four set screws. 



3.3 While holding onto Lower Tray Arm, remove four set screws to remove Lower Arm from 
Tray Arm Assembly. 

Warning - Lower Tray Arm must be supported to prevent it from falling once screw is 
removed. 



4 Remove Upper Tray Arm 

4.1 Remove Tray Assembly (Step 1 ) and Lower Tray Arm (Step 3). 

4.2 Move Upper Arm so that is it positioned perpendicularly to system so can access screws. 
Depress Latching Mechanism to be able to rotate Upper Arm. 



4.3 Remove six set screws from Upper Arm Joint Cover to remove cover. 



4.4 


Loosen one set screw from Tray Arm Column to remove Upper Arm Assembly. 
Note: When Reinstall Joint Covers ensure that the spring is in down position. 






5 Remove and Replace Tray Latch 

5.1 Press Tray Arm release latch and rotate tray to vertical position. (Step 1 .1 ) 

5.2 Remove bottom cover by removing four set screws. (Step 1 .2) 

5.3 Pull Tray Latch off. 

Caution - Be careful when pulling off latch that the springs do not fall out. 




5.4 Put Tray Latch back into Lower Arm by matching up the Tray Latch with the grooves in 
the Lower Arm and maintaining the springs in a straight position. 




UPPER ARM ASSEMBLY 


Brake Actuator Inboard 
212-2979-001(2) 



212-3167-001 
Spring Lock 



212 - 1353-001 


805-183 


TIGHTLY SECURE THE FIRST SET SCREW 
BEFORE LOCKING THE SECOND SET SCREW 



GO BACK 


/ — TIGHTEN FIRST SET SCREWS TO 
/ ENGAGE COUNTER SINK IN SHAFT 



LIGHTLY TIGHTEN SET SCREW TO 
SHAFT. THEN BACK OFF 1/2 TURN 





GO BACK 




212 - 1296-001 



GO BACK 


Remove Ring/C clip, 773-092 on pin 212-1296-001. 
Then remove pin 212-1296-001 by pushing it 
upward. Remove the Brake Actuator Outboard 
212-1354-001. 





212 - 2979-001 


Remove Ring/C clip, 773-092 on the pin 
212-1296-001. Then remove pin 
212-1296-001 by pushing it upward. 
Remove the Brake Actuator Outboard 
212-2979-001. 



W' 



To replace the Locking Blades, the 
Lower Arm assembly needs to be 
removed. Then loosen the top 2 nut- 
rings to create enough space for 
removing and replacing the Locking 
Blades. 


GO BACK 



o 




GO BACK 



FIBER DETECTION 






Constellation® 



Ngoc Trinh 


Tray Arm Assembly for the Constellation f Vision System 

By Ngoc Trinh - Sr. Technical Support Specialist ITC 


So far we have not had any reported 
problems with the Constellation ® Tray 
Arm assembly. However, you may find 
the following troubleshooting tips from 
our Manufacturing Engineers helpful if 
the tray arm ever locks up. 

• Check all joints , especially Shoulder 
and Elbow joints (see Figure 1). 
Problems occur more frequently at 
Elbow joints rather than Shoulder 
joints. 

• If locked up, open the cover and 
squeeze the locking plates together 
against the spring. If the plate is 
locked, give a slight tap to loosen. 
If severely locked or broken, you 
will probably need to replace the 
arm. 

• Inspect the actuate pins shown in 
Figure 1. If bent or damaged, you 
will probably need to replace the 
arm. 

• If spring ejected from its mount, 
reinstall it. 

• Actuate the tray handle to rotate 
joint. If it is still locked up, observe 


the locking plate when squeezing the 
tray handle. If plates do not move 
or there is not enough movement, 
the adjustment set screw is not at 
the correct position. Adjust the set 
screw by turning 1 turn clockwise. 
If plate is still locked when tray 


handle is squeezed, make another 
turn clockwise. It is recommended 
that set screw be adjusted to loosen 
the joint so the Tray Arm can be 
packed and returned for repair. 



Locking Ring 


Figure 1 . Constellation® Tray Arm Assembly 
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212 - 1191-501 

Wrist and Forearm Assembly 



If binding of the wrist slider (1 ) occurs, open 
the cover make sure the springs are straight. 
Test it out by pulling on the slider and 
observing if the springs bind to the slider. 






If Tray Arm does not move i.e rotate move up/down, can't rotate tray, open the wrist cover and make sure that the pin (2) 
is not jammed under the wrist slider (transparent part). This prevents operator to move the tray around 
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Unpacking by using the hydraulic lift 
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Aux Xenon installation 




Alcori 

EURMEA Service Center 





Aux Xenon installation 



Figure 9 - Illuminator Roil Orientation (Note: Right hand view shown. Left hand side 
will be oriented with release lever also at rear of module, but lever will be at bottom.) 
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Aux Xenon installation 


Do not touch lamp with bare hands. 

Eject auxiliary illuminator module. 

Remove cover from the lamp assembly. 

Install lamp into auxiliary illuminator module. 



Illuminator Lamp 


Illuminator Drawer. 


Illuminator Lamp Installation 
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Ballast installation 



4 locking screws for the drawer : 2 in the front, 2 in the back 
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EURMEA Service Center 



Cables duct 


Install the grommet to maintain cables in place 
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EURMEA Service Center 



Tray arm & IV Pole 


These 2 covers must be removed to install tray arm and IV Pole, 
on either side of the console. 



Covers are not symmetrical. You must keep them if you want to 
change Tray Arm or IV pole position. 
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Table Top 


WiFi Antenna 


Barcode Scanner 
Holder 

Illuminator Lamp 


Barcode 

Scanner 




Remote 

Control 


Footswitch 
Gas Supply 
Hose <N2/Air) 
Ops Manual 





^ f) 

— m 

Ml, ■ M 




\ Q j 




0 





Table Top 


Installation by using the hydraulic lift 


Note the positions of the velcro belt 
of the lift harness 






Table Top 


Installation by using the hydraulic lift 


EURMEA Service Center 








Note : if you use the manual method (without lift) to assemble TT and base together: 

Do not forget to remove the two TT bottom filters... - . 

Alcon 

EURMEA Service Center 











Table Top 


Secure 4 bolts 



Ensure that 4 bolts extending from bottom of table top go into the 4 holes in the top of base console. 
Secure the table top on the base console by tightening the 4 bolts (Infiniti casters wrench), 


EURMEA Service Center 



Table top 


Connect cables 




Alcori 

EURMEA Service Center 


Table Top 


Cable plastic cover 


Attach cable cover (packed with base console accessories) to rear of table top using 2 hex screws 
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Table Top 


Stationary hanger + scanner holder 




Installation of Barcode Scanner Holder and 
Stationary Hanger 


Attach the stationary hangar and the barcode reader holder to the top 
cover (see Figure 7-12). 


Barcode Scanner 
Holder 


Stationary Hanger 
(Installed) 
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Table Top 


Tethered/service ethernet connector 



Both ethernet connectors are plugged : unplug the bottom one only 

Alcori 
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Table Top 


Tray arm installation 
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Service mode 


• Plug the battery on the power controler 

• Enter the service mode : 

- Enable the auxilliary illuminator 

- Enter the SN of the system and customer 
name 

- Set the regional settings (date/time) 


Alcori 

EURMEA Service Center 
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SERVICE PROCEDURE 


1 .0 NOTICE OF CONFIDENTIALITY 

The information contained within this document is confidential and proprietary to Alcon Laboratories. This information shall not be reproduced or further 
disclosed, in whole or in part, to anyone other than Alcon employees without prior written consent from Alcon Laboratories. 

2.0 REVISION HISTORY 

• Revision A: 

Comments: Initial Release 

3.0 INTRODUCTION 

3.1 PURPOSE 

The purpose of this procedure is to provide the service instructions required to install the Constellation® Vision System. 

3.2 SCOPE 

The scope of this document applies to the Constellation® Vision System. 

3.3 OVERVIEW 

The Constellation® Vision System is designed around the Table Top Assembly (REF 8065751150) where additional accessories are added 
for expanded functionality. The system is divided into modules that are packaged independently with the following Catalog/REF numbers 

(Table 1). 


Table 1 - 

Catalog Number 

Description 

8065751150 

Constellation® Tabletop 

8065751451 

Constellation® Base 

8065751450 

Constellation® Embedded Laser 

8065751452 

Constellation® Auxiliary Illuminator 

8065751539* 

Tray Arm Assembly 

8065751540* 

Ballast 

8065751541* 

Tray Arm Support Column 


* The Tray Arm Assembly consists of 3 catalog numbers (REF 8065751539, 8065751540, and 8065751541). 
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TOOLS 


4.1 

Part Number 

405-222 

Description 

LIFTER, HYDRAULIC, PORTABLE 

4.2 

995-2120-849 

FS,LIFT HARNESS** 

4.3 

995-2120-873 

FS,LIFT FIXTURE, BASE** 

4.4 

210-2428-001 

WRENCH, CASTER, HARDENED 

4.5 

N/A 

2MM HEX WRENCH 

4.6 

N/A 

2.5MM HEX WRENCH 

4.7 

N/A 

4MM HEX WRENCH 

4.8 

N/A 

5MM HEX WRENCH 

4.9 

N/A 

6MM HEX WRENCH 


**Optional 

5.0 SAFETY PRECAUTIONS 

5.1 Lifting Tabletop and Base requires a minimum of two people or use of Hydraulic Lifter. Use of the Hydraulic Lifter requires Harness and Base 
fixture. 

5.2 ILLUMINATOR BULB HANDLING: 

Both tabletop and auxiliary illuminators generate light by using a xenon bulb under high pressure. 

NOTE: If bulb is dropped, scratched, or otherwise mishandled bulb could explode and disperse glass shrapnel across a wide area. 

NOTE: When working with illuminators, follow manufacturer’s precautions regarding handling of bulb. Where possible, do not remove 
bulb from its protective alignment housing. 

NOTE: Protective Eyewear should be used when installing or removing bulb. 

6.0 REFERENCE DOCUMENTS 

N/A 


Title: 

Drawing Number: 

Revision: 

SP, CONSTELLATION INSTALL 

920-2120-002 

B 


Sheet 4 of 37 




SERVICE PROCEDURE 


7.0 INSTALLATION PROCEDURES 


Read Procedure Completely Prior To Beginning Installation 


7.1 INSTALLATION CONFIGURATIONS 

NOTE: There are steps defined in the procedure that are only applicable to the Standalone Tabletop installation. 

7.1 .1 STANDALONE TABLETOP INSTALLATION 

7.1 .1 .1 Proceed to step 7.7 for Standalone Tabletop unpacking and installation instructions. 

7.1 .2 CONSTELLATION BASE AND OPTIONAL ACCESSORIES INSTALLATION 

NOTE: When Base and Tabletop are configured together, base should be unpacked first. 

7.1 .2.1 Proceed to step 7.2 

7.2 CONSTELLATION BASE INSTALLATION (REF 8065751451) (OPTIONAL) 

7.2.1 Cut two bands securing carton top cover and remove. 
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SERVICE PROCEDURE 


7.2.2 Remove accessories from foam insert and set aside. Refer to Table 2 for package contents. 

Table too Rear 
Connector cover 




Table 2 - Base 

Package Contents 

Part Number 

Description 

21 2-2981 -XXX* 

External AGF Gas Assembly 

212-1448-001* 

Tabletop Rear Connector Panel with Screws (P/N 825-020 Qty 2) 

8065751507 

Dust Cover 

212-3188-001 

Gas Regulator (CGA170XFE) 

212-3189-001 

Gas Regulator (CGA165XMA) 

212-5003-XXX 

Base 


*Packaged together in a box inside ship carton. 
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SERVICE PROCEDURE 


7.2.3 Remove foam necessary to lift box shell off pallet. 

7.2.4 Using at least two people or hydraulic portable lifter and base lift fixture, lift base console from foam packaging and pallet. Instructions on 
how to use hydraulic portable lifter and base lift fixture may be found in steps 8 and 9. 

7.2.5 Remove all tape from front and rear of base console. 

7.2.6 Remove cable grommet from top of base console and position six cables as shown in figure 2. 


B1P4W04 
B1P3W03 
B1P1W01 



B1P2W02 


B1P6W12 

B1P5W05 


Serial Number 


IMI ■■UP' ^ ^ 

Figure 2 - Base Cable Orientation (View from front of system) 


7.2.7 Record base serial number. 

7.2.8 Reference Table 3 for steps to install optional base modules. If no add-on accessories are included as part of the installation, proceed to 
section 7.7. 


Table 3 - Optional Accessory Installation Steps 

Optional Accessory 

Step 

Embedded Laser 

7.4 

Auxiliary Illuminator 

7.5 

T ray Arm 

7.6 
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7.3 REMOVAL OF BASE UPPER FRONT PANEL 

NOTE: THE BASE UPPER FRONT PANEL MUST BE REMOVED TO INSTALL EMBEDDED LASER AND AUXILIARY ILLUMINATOR 
ONLY. 

7.3.1 Push in and release base air filter to disengage base air filter from latch and remove to gain access to screws securing the base upper 

front panel (see figure 3). Retain filter for reinstallation. 



Figure 3 - Removal of Base Filter 

7.3.2 Remove two 3mm screws to remove base upper front panel (see figure 4). Retain screws and base upper front panel for reinstallation. 
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7.4 EMBEDDED LASER INSTALLATION (REF 8065751450) (OPTIONAL) 


Table 4 - Laser Kit Contents 

Part Number 

Description 

212-1727-50X 

Interface Breakout PCB 

212-1959-001 

Rear Interface Bracket 

212-1996-001 

Rear Interface NGL Cable 

212-2048-XXX 

Laser Rear Panel 

562-1 360-XXX 

Laser Footswitch 

562-1 362-50X 

Interlock Plug 

801-003 (Qty 4) 

M3 SST Flat Washer 

807-002 (Qty 4) 

M3X5 SST Cap Screw 

212-1007-XXX 

Laser 


7.4.1 Remove Base Upper Front Panel per step 7.3. 

7.4.2 Loosen four captive 3mm screws securing the front blank laser faceplate and discard faceplate assembly. 

7.4.3 Remove and discard blank laser rear panel. 

7.4.4 Remove drawer to access fasteners securing blank laser interface bracket. 

7.4.5 Remove and discard blank laser interface bracket. Retain two lower screws and washers for reuse. 

7.4.6 Install Laser Interface PCB to rear interface bracket using supplied screws and washers. 

7.4.7 Connect ribbon cable end labeled B5P4 to laser floating connector PCB connector J4. Connect other end of cable to Laser Interface 
PCB connector J7. 
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SERVICE PROCEDURE 


7.4.8 


Secure interface bracket to the back rear panel by tightening captive screw and securing fasteners removed in step 7.4.5 (see figure 5). 



Figure 5 - Laser Interface Bracket Installation 


7.4.9 Install the Laser Rear Panel supplied with the kit to the Base. 

7.4.1 0 Connect interlock and laser footswitch cable to connector on rear laser interface panel 
(see figure 6). 



Figure 6 - Laser Interface Panel 
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7.4.1 1 Slide module into base and secure fasteners. 

7.4.12 Proceed to Auxiliary Illuminator or Tray Arm installation instructions if applicable. Otherwise reinstall the base upper front cover and filter 
and proceed to step 7.7 for Tabletop Installation. 

7.5 AUXILIARY ILLUMINATOR INSTALLATION (REF 8065751452) (OPTIONAL) 

NOTE: SLIDES WHICH ATTACH TO AUXILIARY ILLUMINATOR ARE INCLUDED IN BASE. 


Table 5 - Auxiliary Illuminator Package Contents 

Part Number 

Description 

809-103 (Qty 4) 

M4X6 Screw 

212-1008-XXX 

Illuminator (w/o slides) 

8065751194 

Xenon Lamp 


NOTE : WEAR SAFETY GLASSES WHEN HANDLING ILLUMINATOR LAMPS. 

CAUTION : DO NOT TOUCH LAMP WITH BARE HANDS. 

7.5.1 Remove Base Upper Front Panel per step 7.3. 

7.5.2 Remove two 3mm screws on bottom of Auxiliary Illuminator blank insert and discard. 

NOTE: IT IS SUGGESTED THAT BOTTOM SCREWS ARE REMOVED FIRST TO AVOID BLANK PANEL BEING DROPPED. 

7.5.3 Loosen two 3mm screws securing top of Auxiliary Illuminator blank insert. 

7.5.4 Remove and discard blank. 

7.5.5 Retighten two 3mm screws loosened in step 7.5.3. 

7.5.6 Remove and discard two 2.5mm retainer screws and washers from rails to enable slide to move (see figure 7). 



Figure 7 - Location of retainer screws and washers 
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SERVICE PROCEDURE 


7.5.7 Remove slide from rail by pressing on release lever with a screwdriver and sliding it out. Refer to figure 8 for tab location. 

NOTE: RELEASE LEVER SHOULD BE MOVED UP ON RAIL ON LEFT HAND SIDE OF UNIT AND PRESSED DOWN ON RAIL ON 
RIGHT HAND SIDE OF UNIT TO RELEASE SLIDES. 



7.5.8 


Figure 8 -Illuminator Rail and slide (Note: Rail on right hand side of system shown) 

With the four 2.5 mm screws provided secure the slides to the Illuminator module. Refer to figure 9 for proper orientation of slides onto 
illuminator. 



Figure 9 - Illuminator Rail Orientation (Note: Right hand view shown. Left hand side 
will be oriented with release lever also at rear of module, but lever will be at bottom.) 
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7.5.9 Reinstall base upper front cover and filter. 

7.5.10 Install the Auxiliary Illuminator into the console. 

7.5.1 1 Slide the unit in and out of the base to ensure smooth operation and proper alignment. 

7.5.12 Slide the module out from the console far enough to gain access to the lamp cover. 

7.5.1 3 Turn the latch 90 degrees to open the lamp cover. 

7.5.14 Install lamp into auxiliary illuminator module. (For detailed lamp installation instructions refer to 915-2120-001, which is included in lamp 
box.) 

7.5.15 Slide the unit back into the base with a firm push to engage. 

7.5.16 Proceed to Tabletop Installation in step 7.7 if no Tray Arm is to be installed. 

7.6 TRAY ARM ASSEMBLY INSTALLATION (OPTIONAL) 

NOTE : THE TRAY ASSEMBLY CAN BE INSTALLED ON EITHER SIDE OF THE SYSTEM; INSTALL PER CUSTOMER PREFERENCE. 

DEMO SYSTEMS MUST HAVE TRAY ASSEMBLY INSTALLED ON THE LEFT SIDE (AS YOU FACE THE SYSTEM). THIS PROCEDURE 
SHOWS INSTALLATION ON THE RIGHT SIDE. 

7.6.1 BALLAST INSTALLATION (REF 8065751540) 


Table 6 - Ballast Package Contents 

Part Number 

Description 

212-2538-001 

Ballast Tray 

212-1478-001 (Qty 4) 

Ballast 

807-063 (Qty 4) 

M8X35 Screw 

801-008 (Qty 6) 

M8 SST Washer 

807-061 (Qty 6) 

M8X25 Screw 
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SERVICE PROCEDURE 


7.6.1. 1 


Remove two screws and weights from ballast from tray as shown and partially slide ballast tray into guides in base console 
leaving enough room to re-install the remaining ballasts (See figure 10). 



Figure 10 - Ballast Installation 

7.6.1 .2 Re-install two remaining ballast weights and screws. 

7.6.1 .3 Slide ballast tray into base completely and secure to base console using four 6mm hex bolts and lock washers. 


Title: 

Drawing Number: 

Revision: 

SP, CONSTELLATION INSTALL 

920-2120-002 

B 


Sheet 14 of 37 




SERVICE PROCEDURE 


7.6.2 TRAY ARM SUPPORT COLUMN INSTALLATION (REF 8065751 541 ) 


Table 7 - Tray Arm Package Contents 

Part Number 

Description 

212-1 190-XXX 

Support Tray Arm Column Assy 

782-262 (Qty 2) 

M6X1 Shoulder Screw 

817-737 (Qty 1) 

M8X1 5 Setscrew 


7.6.2. 1 


Remove bracket cover by removing two 5mm hex screws from side of base console (see figure 1 1 ) and discard. 


, — Remove 

/ 
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7.Q.2.2 Attach upper part of tray arm tower to base console using two 4mm hex screws (see figure 12). 

7. 6.2.3 Attach lower part of tray arm tower to ballast tray using one 6mm hex screws and lock washer (see figure 12). 

NOTE: INSTALL REMAINING 6MM HEX SCREW IN OPPOSITE SIDE OF TRAY FOR FUTURE USE. 



Figure 12 -Tray Arm Tower Installation 
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7.6.3 TRAY INSTALLATION (REF 8065751 539) 


Table 8 - Tray Package Contents 


212-1004-XXX | Tray Arm 


7.6.3. 1 Remove skins from each side of the main tray arm joint by removing six 2.5 mm hex screws. (Refer to figure 1 3) 



Figure 13 - Tray Arm Joint Skin Removal 


7.6.3.2 Loosen the 4 mm set screw on tray arm tower to allow tray arm joint to drop into place in tower. 

7.6.3.3 Lower tray arm assembly onto tower so that holes on tray arm assembly fit into pins on tray arm tower. 

7.6.3.4 Secure tray arm assembly to the tower using the 4 mm set screw. 

7.6.3.5 Replace housing to each side of tray arm joint using 2.5 mm hex screws 
(see figure 13). 
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7.7 TABLETOP INSTALLATION (REF 8065751 1 50) 

7.7.1 TABLETOP UNPACKING PROCEDURE 

7.7.1 .1 Cut two bands securing top cover and remove. 

7.7.1 .2 Remove accessory bags and boxes from crate (See figure 14). 



Figure 14 - Tabletop Ship Configuration 
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Table 9 - Tabletop Box Contents 

Part Number 

Description 

212-2248-001 

Barcode Scanner 

212-2690-501 

Barcode Scanner Holder 

212-2650-001 

Gas Supply Hose 

8065750977 

Footswitch 

8065750968 

Remote Control 

8065751025 

Operator Manual 

212-1712-001 

Stationary Bottle Hanger 

8065751194 

Xenon Lamp 

8065751508 

Dust Cover 

212-5002-XXX 

Tabletop 

212-3168-001 (Qty 4) 

Plastic Tabletop Feet 

From 276-324 (WiFi PCB and antenna) 

WiFi antenna 

023-110 

Power Cord 


7.7.1 .3 Remove foam inserts and lift box shell off pallet. 

7.7.1 .4 Proceed as follows: 

7.7.1 .4.1 STANDALONE TABLETOP INSTALL ONLY 

7. 7. 1.4. 1.1 Proceed to step 7.7.3. 

7.7.1 .4.2 TABLETOP WITH BASE INSTALL ONLY 

7.7.1 .4.2.1 Proceed to step 7.7.2. 
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7.7.2 TABLETOP WITH BASE INSTALL ONLY 

7.7.2. 1 If using portable hydraulic lifter refer to steps 8 and 1 0 for instructions on attaching harness to tabletop and operating lift. If a 
portable hydraulic lifter is not used, at least two people are required to lift tabletop onto base. 

7.7.2.2 When loading tabletop onto base it is recommended to do so by approaching the system from the front with base console 
cables oriented away from tabletop so they may be connected later (see figure 15). 



Figure 15 - Orientation of Base Cables when loading Tabletop onto Base 

7.7. 2.3 Align feet of Constellation tabletop over mating bolts on top of base. 

7 . 7 . 2.4 Slowly lower tabletop onto base. 

7 . 72.5 Using caster wrench, tighten tabletop feet onto base. 

7.7. 2.6 Remove protective plastic covers on rear panel connectors. 
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7.7.27 Connect base console cables to tabletop as shown in figure 16. 

NOTE: STAR WASHER SHOULD BE POSITIONED BETWEEN CHASSIS AND GROUND WIRE. 
NOTE: CABLE CLAMP IS NOT USED AND DOES NOT NEED TO BE REMOVED. 



Figure 16 - Base Cable Orientation 


77.2.8 Attach cable cover to rear of tabletop using two 3mm hex screws (see figure 1 7). 



Figure 17 - Tabletop Cable Cover 
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7 . 72.9 ISPAN GAS TUBING INSTALLATION 

7.7.2.9.1 Install ISPAN gas tubing as shown in Figure 18. Connect ends of tubing together. 



Route gas tubing 
through three loop 
straps as shown. 

K Connect tubing 
ends together 


Figure 18 - ISPAN Gas Tubing 

7.7.2.10 REGULATOR AND REMOTE CONTROL INSTALLATION 

7.7.2.10.1 Place gas regulators and remote control into accessory drawer on rear of system. 

7.7.2. 1 1 Proceed to step 7.8 for standard accessories installation. 
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7.7.3 STANDALONE TABLETOP INSTALL ONLY 

7.7.3. 1 Using at least two people or hydraulic portable lifter and lift harness, lift tabletop from pallet and position onto level surface 
capable of sustaining a weight of at least 250 pounds. Instructions on how to operate hydraulic lifter and position harness onto 
Tabletop may be found in steps 8 and 10. 

7.7.3.2 Hand tighten four plastic tabletop feet to metal nuts on bottom of tabletop. Ensure metal nuts are fully engaged into plastic feet 
(see figure 19). 



Figure 19 - Installing plastic feet onto Standalone Tabletop 
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7.8 STANDARD ACCESSORIES INSTALLATION 
7.8.1 PRESSURE HOSE INSTALLATION 

7.8.1 .1 Using the supplied pressure hose, connect the system to facility pressure source 

(see figure 20). Additional fittings are supplied to support different pneumatic connections. Refer to the Maintenance section of 
Service Manual for instructions on changing fittings. 



Pressure Hose 


Figure 20 - Pressure Hose Installation 

Note: Tabletop Shown on Base, but may also be placed onto structure with at least 
250 pound weight capacity. 
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7.8.2 BARCODE READER AND STATIONARY HANGER INSTALLATION 

NOTE : IF SYSTEM EQUIPPED WITH TRAY ARM, MOST CUSTOMERS WILL PREFER BARCODE READER TO BE POSITIONED 
ON TRAY ARM SIDE OF CONSOLE. 

7.8.2. 1 Attach stationary hanger and barcode reader holder to top cover (see figure 21 ). 



Figure 21 - Barcode Scanner Holder and Stationary Hanger Installation 


7 . 8 . 2.2 Place barcode reader into holder and connect cable to rear panel connector. 
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7.8.3 FOOTSWITCH INSTALLATION 


7.8.3. 1 

7.8. 3.2 


STANDALONE TABLETOP INSTALL ONLY 

7.8.3. 1 .1 Footswitch connects directly to back of the Tabletop. 

TABLETOP WITH BASE INSTALL ONLY 


7.8.3.2.1 Footswitch connects to front of Base as shown in figure 22. 



Auxiliary 
Illuminate*" 
•loplicna ;■ 


Forts- w left 


Power IV 
Vii'Eofcle Hange r 
■opticna ;* 


Laser Vlcdu e 
*:opticna ) 


Fooiswitsh 
Connect*: r 


Memory Slcl 
Nun - "alien Connectors 


Instrunenl Tray 
(optional) 


Figure 22 - Location of Footswitch Connector on Base 
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7.8.4 TABLETOP ILLUMINATOR LAMP INSTALLATION 

NOTE : WEAR SAFETY GLASSES WHEN HANDLING ILLUMINATOR LAMPS. 

CAUTION : DO NOT TOUCH LAMP WITH BARE HANDS. 

7.8.4. 1 Eject tabletop illuminator module. 

7.8.4.2 Install lamp into tabletop illuminator module. (For detailed lamp installation instructions refer to 915-2120-001 , which is 
included in lamp box.) 

7.8.4.3 Slide the unit back into the tabletop with a firm push to engage. 

7.8.5 POWER CORD 

7.8.5. 1 STANDALONE TABLETOP ONLY 

7.8.5. 1 .1 Remove screw from power cord cable clamp on Tabletop Rear Panel. Insert power cord into clamp and reinstall 
screw. 

7.8.5. 1 .2 Connect power cord to rear of system. 

7.8.5 2 TABLETOP WITH BASE INSTALL ONLY 

7.8. 5.2.1 Use power cord supplied with base. 

7.9 SYSTEM CONFIGURATION 

7.9.1 Remove top cover and plug in backup Battery (A3DP5) to Power Controller PCB (A3AJ5). Replace top cover. Power system on. 
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7.9.2 Select the following path Options>Field Service>6294>Close>System Setup. From the Setup screen, perform the following: 

7.9.2. 1 For units equipped with Auxiliary Illuminator, select “Auxiliary Illuminator installed” 

7.9.2.2 Ensure “Enable Push Priming” is selected. 

7.9.2.3 Verify correct serial number. 

7.9.2.4 Enter Hospital Name, Alcon ID, City, State/Providence, Zipcode and Country. 

7.9.2.5 Verify correct time and date. 



Figure 23 - System Configuration 


7.9.3 End of installation procedure; do not proceed to next step. Remove any unused hardware from customer site. Perform appropriate 
Service Test Procedure to verify system meets specifications. 

7.9.4 Select Metrics. Verify battery charge percentage is 80 - 100%. 
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8.0 HYDRAULIC LIFTER INSTRUCTIONS 

8.1 ASSEMBLY INSTRUCTIONS 

8.1 .1 Release the leg and mast assembly by unfastening the restraining strap from the wheels. This strap will retract neatly into the top of the 
mast section. 




Figure 24 - Releasing lift leg and mast 
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8.1 .2 Lift the mast assembly upright (using the top of the push handle), and drop the mast into the slot, tighten mast lock knobs, release braked 
castors. 

NOTE: AVOID TRAPPING FINGERS. KEEP FINGERS AWAY FROM THE END OF THE MAST WHEN INSERTING INTO THE MAST 
SLOT. TIGHTEN THE MAST-LOCKING DEVICE AND UNLOCK THE BRAKED CASTORS AT THE REAR. 



Figure 25 - Lifting mast 





SERVICE PROCEDURE 


8.1 .3 Open legs fully. Ensure leg-locking knob inserts flush against the base casting and the legs will no longer move freely. The legs will the 
only operate by the use of the foot pedal mechanism located on the rear of the base. 



Figure 26 - Opening legs 

8.1 .4 Release spreader bar from retaining cradle and lift is ready for operation. 



Figure 27 - Releasing spread bar 





SERVICE PROCEDURE 


8.2 LIFT OPERATING INSTRUCTIONS 

8.2.1 ADJUSTING LEG WIDTH 

8.2.1 .1 To widen the spread between the legs press the right leg adjuster pedal down. The leg adjuster pedal is located near the rear 
of the base. 

8.2.1 .2 To decrease the spread between the legs press the left leg adjuster pedal up. The leg adjuster pedal is located near the rear of 
the base. 

8.2.2 RAISING LIFT BOOM 

8.2.2. 1 Close release valve, which has a silver star shaped knob. 

8.2.2.2 Pump the handle until the boom is at the desired height. 

8.2.3 LOWERING LIFT BOOM 

8.2.3. 1 Slowly open the release valve, which has a silver shaped knob. The rate at which the knob is opened will correlate to how 

quickly the boom will lower. 

8.3 DISASSEMBLY INSTRUCTIONS 

8.3.1 Lower the mast to the lowest possible position, then insert spreader bar into retaining cradle. 



% 

Figure 28 - Lowering Mast 
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8.3.2 Release leg-locking device (pulling it away from the cast base), close legs tightly together. 



Figure 29 - Releasing leg lock 


8.3.3 Loosen mast locking device lift the mast and boom assembly, and fold carefully toward the legs. Use the push handle to assist this 
motion. 



Figure 30 - Releasing mast lock 
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8.3.4 


Lift the folded lift upright (using the legs and push handle as a guide) being careful that the mast and boom stay together as you tilt 
upright. 



Figure 31 - Raising lift to folded position 


9.0 PROCESS TO LIFT BASE WITH HYDRAULIC LIFTER 

9.1 Place lift bracket over each set of bolts on top of base and tighten with caster wrench. 



Figure 32 - Attaching lift bracket fixture to base 
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Figure 33 - Lift bracket fixture interfacing with lift cradle 

9.3 Use hydraulic lifter to raise base off shipping carton and slowly pull away from box and lower to ground. 
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10.0 PROCESS TO LIFT TABLETOP WITH HYDRAULIC LIFTER 

1 0. 1 Feed harness through the front of the system between front feet and pull straps through rear of system. Harness should be oriented with harness 
sling positioned with top falling below the AGF connector on the Pneumatics module and the straps on the back of the system in front of the rear 
panel connectors. 

NOTE: Position harness away from AGF Connector to avoid damaging connector. 



Figure 34- Position of harness on Tabletop 
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1 0.2 Lift tabletop up with hydraulic lifter so that the bottom clears the top of the base. Instructions on how to operate the hydraulic lift may be found in 
step 8. 

1 0.3 Push tabletop towards front of base so that feet of hydraulic lifter are oriented outside the front casters on the base. 



Figure 35 -Tabletop Being Lifted onto Base 

1 0.4 Once system is positioned onto base surface, remove harness by pulling it through the front of the system between front feet. 


END OF SERVICE PROCEDURE 
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■ TABLE TOP CONSOLE 

DISASSEMBLY INSTRUCTIONS 


1. Top Cover Removal (see Figure 3-3) 

1.1 Remove stationary bottle hanger, and 
barcode scanner holder, by turning each 
until their alignment pins reach slots that 
allow them to be removed up and out of 
the sleeves in their holes (alignment pins 
and slots are not visible until removed, so 
you must judge their alignment by feel). 

1 .2 Loosen a captive hex screw in each of two 
holes that held barcode scanner and bottle 
hanger. 

1 .3 Remove top rubber mat to expose four 
captive hex screws. Loosen all four 
screws. 

1 .4 Lift cover off tabletop console. 


2. Host Module - Removal from Table Top 
Console 

2.1 Remove top cover per step 1 . 

2.2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
3-4). Tilt Host module up and towards 
back of system. 

2.3 To remove rear panel from Host module, 
remove two hex screws from left side, 
and six hex screws from right side of rear 
panel (screws are circled in Figure 3-5). 
Remove rear panel. 



Hole for Barcode Scanner Holder 


Figure 3-3 Remove Top Cover 



Loosen three captive screws so Host can be tilted up 
from tabletop frame. 

Figure 3-4 Host Module Captive Screws 




Panel 


Figure 3-5 Screws Securing Rear Panel to 
Host Module 


2.4 Disconnect cables from Host assembly 
and Supervisor (see Figure 3-6 for 
locations): 

• W12 (A2AJ2) on Host 

• W13 (A2AJ3) on Host 

• W14 (A2BP6) on Host 

• W15 (A2BP7) on Host 

• W46 (A2BP19) on Host 

• W16 (A2PB1) on Host 


• W17 (A5A-P22-4) on Supervisor 

• W27 (A5A-P22-3) on Supervisor 



V 

Figure 3-6 Remove Rear Panel From Host 

2.5 Tilt Host back into its resting position. 

2.6 Cut tie- wraps securing cables to side 
of Host assembly. When reassembling, 
secure cables with tie-wraps where shown 
in Figure 3-6. 

2.7 Loosen four captive hex screws securing 
Host to tabletop frame. 

2.8 Lift Host up and out of tabletop console. 


8065751153 
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3. Host Fan Removal 

The fan on top of the Host also serves 
as the Host top cover. Removing the 
fan allows access to the Host's internal 
components. 

3.1 Remove top cover (step 1). 

3.2 Disconnect cable W39 (A2BP14) from 
rear of Host (see Figure 3-7). 

3.3 Loosen six captive hex screws securing 
fan/cover to top of Host. 

3 .4 Lift fan/cover up and off Host assembly. 



W39 


Figure 3-7 Host Fan/Cover 

4. DVD Drive Removal From Host 

4.1 Remove top cover (step 1) and fan (step 3). 

4.2 Unplug Power and Data cables from DVD 
(see Figure 3-8). 

4.3 Loosen two captive hex screws securing 
DVD player mounting plate (white circles 
in Figure 3-8). 

4.4 Slide DVD player with mounting plate out 
from Host. 


Top and Bottom Top and Bottom 

Hard Drives Data Cables Power Cables 



Figure 3-8 DVD and Two Hard Drives 

5. Hard Drive(s) Removal From Host 

5.1 Remove top cover (step 1) and fan (step 3). 

5.2 Unplug Power and Data cables from hard 
drives (see Figure 3-8). The Data cables 
must be properly labeled as TOP and 
BOTTOM to ensure they are replaced into 
the correct drives. 

5.3 Loosen two captive hex screws securing 
hard drives mounting plate (yellow circles 
in Figure 3-8). 

5.4 Remove hard drives from mounting plate. 


6. Remove DVD/Hard Drive Mounting 
Plate 

6.1 Remove top cover (step 1), fan (step 3), 
DVD (step 4), and Hard Drives (step 5). 

6.2 Loosen two captive hex screws securing 
screen/filter to front of Host assembly and 
remove. 

6.3 Loosen three captive hex screws securing 
Host assembly to tabletop frame (see 
Figure 3-4). Tilt Host up and towards back 
of system. 

6.4 Remove two screws securing mounting 
plate to side of Host (labeled A in Figure 
3-8). 

6.5 Remove one screw securing mounting 
plate to end of Host (where screen/filter 
was mounted, and labeled B in Figure 
3-8). 

6.6 Loosen two screws securing slide bar to 
side of mounting plate, then slide the bar 
backwards to release mounting plate from 
Host (location of slide bar shown in Figure 
3-8). 

6.7 Remove mounting plate from Host. 
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7. Host Components Removal 

7.1 Remove top cover (step 1), fan (step 3), 
DVD (step 4), hard drives (step 5), and 
DVD/Hard Drive mounting plate (step 6). 

7.2 Components inside Host can now be 
removed as required (see Figure 3-9). 

8. Expansion Module 

At this time it is not advisable to remove 
the expansion panels due to possible 
changes that are being made to these 
components. 



SD-RAM 


Host Display PCBA 


Host 

DC-DC 

PCBA 

Overlay 

PCBA 


CPU Battery 


Wi-Fi PCBA 


Figure 3-9 Components Inside Host 


9. Supervisor Removal 

9.1 Remove top cover (see step 1). 

9.2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
3-10). Tilt Host up and towards back of 
system. 



Data 

Connectors 


Captive Hex 
Screw( 4) 


Power 

Connectors 


Figure 3-10 Supervisor 


9.3 Loosen two 3 mm captive hex screws 
securing ethernet clamp over six data 
connectors across bottom. Remove 
ethernet clamp. 

9.4 Unplug six cables across bottom, and six 
cables along left side of Supervisor. 

9.5 Loosen four captive hex screws to release 
Supervisor, and remove from bottom of 
Host module. 

NOTE: The Supervisor is always replaced as 

an assembly, i.e., PCB with mounting plate 


10. Power Module and System Battery 
Removal 

10.1 Remove top cover (step 1). 

10.2 Disconnect cables from Power Controller 
PCB (see Figure 3-11). 

10.3 Loosen two captive hex screws at front of 
power module, and one captive hex screw 
at rear (insert long hex wrench between 
power module and rear panel). 

10.4 Grasp power module with both hands and 
lift it up and out of multi-pin connector 
securing it to chassis. 



Figure 3-11 Power Module 

10.5 The system battery can be removed by 
disconnecting battery cable from J5 on 
Power Controller PCB and removing 
velcro straps securing battery to Power 
Module. 

NOTE: 900 W Power Supply and AC Entry 
PCB can be accessed by removing 6 hex 
screws securing cover on back of module. 
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11. Rear Panel Removal From Display 
Assembly 

11.1 Remove nine hex screws from periphery 
of display's rear panel. 

1 1 .2 Remove rear panel from display. Several 
display panel components are now 
exposed (see Figure 3-12). 

12. Touch Screen Removal 

12.1 Remove rear panel (step 11). 

12.2 Disconnect cable from J5 on Display 
Interface PCB (see Figure 3-12). 

12.3 Disconnect cables from IR sensors. 

12.4 With one hand securing front display 
panel to the frame, remove four hex 
screws securing display panel (screws 
are labeled A in Figure 3-12). Carefully 
remove panel and touch screen from 
frame. 

CAUTION 

Touch screen is not secured when the four 
hex screws are removed from display panel. 
Do not drop. 

Backlight Display 



IR Sensors 

Figure 3-1 2 Display Assembly With Rear Panel 

Removed (old style LCD shown) 

8065751153 


13. LCD Removal 

13.1 Remove touch screen (step 12). 

13.2 Disconnect cable W 1 2 from rear of LCD 
(see Figure 3-13). 

Connectors to Connectors for 



Reader 

Figure 3-13 Removing the LCD 

13.3 Disconnect four cable connectors from 
Backlight Inverter. 

13.4 With one hand securing LCD to the frame, 
remove four hex screws securing LCD 
(screws are labeled B in Figure 3-13). 

13.5 Carefully remove LCD from frame . 

REPLACEMENT: LCD gasket is adhered 
to the LCD. Be sure to order a new gasket 
when replacing LCD. 


14. SD-RAM Card Reader Removal 

14.1 Remove Rear Panel per step 1 2 . 

14.2 Remove four hex screws securing cover 
over SD-RAM reader (circled in Figure 
3-13). 

14.3 Disconnect cable W4 from card reader 
(see Figure 3-14). 

14.4 Remove two hex screws securing card 
reader to frame, and remove card reader. 


SD-RAM Connector for 

Card Reader Cable W4 



Hex Screws 


Figure 3-14 Removing SD-RAM Card Reader 
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15. Display Arm Assembly Removal 

15.1 Remove Fluidics module per step 20. 

15.2 Remove nine 3 mm hex screws securing 
rear display panel. Remove rear display 
panel. 

15.3 Remove four 3 mm screws securing cover 
#1 in Figure 3-15. Remove cover from 
system. 


15.4 Remove two 2 mm hex screws securing 
arm Cover #2 in Figure 3-15. Remove 
cover by carefully pushing it away from 
display. Cover sides will momentarily 
expand as it is pushed away from arm. 

15.5 Remove two cable clamps (five 3 mm hex 
screws) securing cables W1 2 and W13 to 
display assembly. Disconnect W1 2 from 
LCD and W13 from Display PCB. 



Display Mounting 
Bracket 


r.ahip r.iamps 


W12-LCD Connector 


Bumpers 


Ground Lug 


i-Display Interface 
PCB Connector 


15.6 Remove 2.5 mm hex screw securing 
ground lug to display assembly. 

15.7 While holding display so 

that it does not fall, remove four 3 mm 
hex screws securing display assembly 
to mounting bracket. Remove display 
assembly. 

15.8 Remove two 2 mm hex screws securing 
each bumper (2) to arm assembly. Position 
each bumper to gain access to each 
molded shoulder cover as shown in Figure 
3-16. 


Bumpers Repositioned 



Access to screws shown 
in Figure 3-87 

Figure 3-16 Display Arm Bumbers and 

Shoulder Covers 


Figure 3-1 5 Display Arm Removal 
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15.9 Remove four 3 mm hex screws securing 
each molded shoulder cover (2). Be sure 
to hold the cover when last screw is 
removed to prevent cover from falling. 

15.10 Remove 3 mm hex screw securing ground 
lug to chassis (at tabletop chassis end of 
the display arm accessed from fluidics 
module compartment- see Figure 3-17). 



Figure 3-1 7 Hex Screws Securing Display Arm 
Assembly to Table Top Chassis 
(View from inside fluidics module 
compartment) 

15.11 Route cables back through display arm 
assembly to allow remove of arm. 
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15.12 Remove three 5 mm hex screws securing 
display arm to table top chassis (see 
Figure 3-17). Be sure to hold display arm 
assembly when the last screw is removed 
to keep arm from falling to ground. 

16. Front Panel Removal from Console 

16.1 Remove top cover per step 1 . 

16.2 Press in and release tabletop filter tray to 
eject it from latch mechanism (see Figure 
3-18). Remove filter tray. 

16.3 Remove two hex screws exposed at 
bottom comers of front panel, and two 
captive hex screws at upper corners of 
front panel (all four screws circled in 
Figure 3-18). 

1 6 .4 Remove front panel . 



Filter tray removed from under table top 


Figure 3-18 Remove Front Panel 


17. Illuminator Module Removal from 
Console 

17.1 Press Eject button on tabletop rear panel to 
release Illuminator Module. Pull module 
out so that it is fulled extended on the 
guide rails. 

17.2 On guide rails located on each side of the 
module, press and hold release tabs (one 
up, one down) as you pull module out 
from the rails (see Figure 3-19). 



Figure 3-19 Illuminator Module Guide Rails 

NOTE: Refer to Section Four for lamp 
replacement procedures. 
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18. Illuminator Disassembly 

18.1 Remove nine 2 mm screws securing 
chassis top cover (see Figure 3-20). 
Remove cover. 


T 



Figure 3-20 Table Top Illuminator Top Cover 

18.2 Remove two 2.5 mm screws from under 
chassis, and two 2 mm screws from 
chassis top, and remove front cover. 





Figure 3-21 Table Top Illuminator Front Cover 


18.3 Remove three phillips screws and remove 
latch bracket. 



Figure 3-22 Table Top Illuminator Latch Bracket 

18.4 Remove two 2 mm screws from rear of 


chassis. Remove rear chassis panel. 



Figure 3-23 Table Top Illuminator Rear Panel 


18.5 Remove four 3 mm screws securing RFID 
PCB to front of chassis. Disconnect three 
cables and remove RFID PCB . 



Figure 3-24 Table Top Illuminator RFID PCB 

18.6 Remove four screws from under chassis. 
Remove chassis. 



Figure 3-25 Table Top Illuminator Chassis 
Removal 
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18.7 Remove four 2 mm screws securing 
connectors at rear of power supply. 
Disconnect two cables at both ends and 
remove. 



Figure 3-26 Table Top Illuminator Power Supply 
Connector 

18.8 Remove four 3 mm screws securing 
Illumination Control PCB to power 
supply. Remove Illumination Control 
PCB. 


18.9 Remove eight 2 mm screws securing 

power supply to optics module. Separate 
the two and carefully remove optics 
module. 



Figure 3-28 Table Top Illuminator Optics 
Module 

NOTE: Go to step 19 for Optics Module 
Disassembly. 



Figure 3-27 Table Top Illuminator Illumination 
Control PCB 
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19. Optics Module Disassembly 

19.1 Remove one 2 mm screw and remove fiber 
detector cable from output port. Repeat for 
second port. 



Figure 3-29 Optics Module Output Ports 

19.2 Remove two 3 mm screws securing filter 
brackets. Remove brackets. 



Figure 3-30 Optics Module Filter Brackets 


3.10 


FOR REFERENCE ONLY 


© constellation 

VISION SYSTEM 

19.3 Remove both filter carriers . 



Figure 3-31 Optics Module Filter Carriers 

19.4 Remove the nine 2 mm screws securing 
rear panel. Remove rear panel. 



Figure 3-32 Optics Module Rear Panel 

19.5 Remove eight 2 mm screws securing base 
cover to chassis. Remove base cover. 


19.6 Remove five 2 mm screws securing top 
cover/heat sink. Remove heat sink. 



Figure 3-34 Optics Module Heat Sink 

19.7 Remove three 2 mm screws securing 
HV receptacle to chassis. Remove HV 
receptacle. 


? 



Figure 3-35 Optics Module HV Receptacle 



Figure 3-33 Optics Module Base Cover 


19.8 Loosen 1 .5 mm setscrew securing 

attenuator to stepper motor shaft. Ensure 
that gap in attenuator vane clears opto- 
sensor, and remove attenuator. 



Figure 3-36 Optics Module Attenuator 


19.9 Remove two 3 mm screws securing 
stepper motor to underside of chassis. 
Remove stepper motor. 



Figure 3-37 Optics Module Stepper Motor 

19.10 Repeat steps 19.8 and 19.9 as required for 
other attenuator/motor. 
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19.11 Disconnect thermistor cable from 

Interface PCB at J6. Unscrew thermistor 
from chassis and remove. 



Figure 3-38 Optics Module Thermistor 

19.12 From under chassis, disconnect attenuator 
sensor cables from front of Interface 
PCB. From top, remove 2 mm screw from 
thermal switch and carefully bend leads up 
to allow removal of Interface PCB . 



Figure 3-39 Optics Module Interface PCB 
Removal 

19.13 Remove three 2 mm screws securing 
Interface PCB to bottom of chassis. 
Remove Interface PCB . 
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20. Fluidics Module Removal 


20.1 Remove front panel per step 16. 

20.2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
3-2). Tilt Host up and towards back of 
system. 


20.3 Loosen four captive hex screws on front of 
Fluidics Module (see Figure 3-40). 

Connectors on rear of modules are 



Figure 3-40 Modules With Front Panel 
Removed 


20.4 Slide Fluidics Module forward to gain 
access to its rear panel connectors. 

20.5 Use 11/16” wrench to remove Pneumatic 
tubing from back of module. 

20 .6 Disconnect W34 (power) , W24 (ethemet) , 
and W26 (slot ID) cables from back of 
module. 


20.7 Slide Fluidics Module out from system. 

Notes for fluidics module disassembly: 

• Covers: There are more holes in covers 
than screws. 

• For hex screws 2 mm and smaller, avoid 
using a ball-end type hex wrench as they 
may strip the head of the screws. 

21. Fluidics Module Faceplate Removal 

21.1 Remove twelve 2 mm hex screws (PN 
829-001) and one 2.5 mm hex screw (PN 
809-006) and washer securing top cover to 
module chassis. Lift cover from module. 



Figure 3-41 Fluidics Module Top Cover 
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21 .2 Position fluidics module so that faceplate 
is facedown on table as shown in Figure 
3-42. 


21 .3 Remove four 4 mm hex screws (PN 
827-006) securing faceplate to latch 
mechanism. Move latch mechanism as 
necessary to gain access to screws. One 
screw may need to remain in place until 
the next step. See Figure 3-42. 



(4 - 2 each side) 


Figure 3-42 Screws Securing Faceplate to 
Latch Mechanism 


21 .4 Remove two cotter pins (PN 674-197) 
from two spacers securing latch 
mechanism linkage to faceplate. 

21 .5 Using a needle-nose pliers, remove two 
spacers (PN 212-1903-001) from latch 
mechanism linkage. 


Spacers 



Figure 3-43 Fluidics Module Latch Mechanism 
Linkage Spacers 

21 .6 Remove three 2 mm hex screws (PN 829- 

001) securing bottom cover to faceplate 
(see Figure 3-44). 

21 .7 Position fluidics module so that it rests on 
its bottom. 

21 .8 Remove two 1 .5 mm hex screws (PN 827- 

002) securing suction chamber glass to 
faceplate. 



Figure 3-44 Fluidics Module Screws Securing 
Suction Chamber Glass and 
Bottom Cover to Faceplate 
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21 .9 Remove front part of clamping 

mechanism. Carefully tap the upper and 
lower part of the clamping mechanism so 
that is slides straight forward off the guide 
posts that hold it in positon. See Figure 
3-45. 


Alternately tap each corner of clamping 
mechanism to move it forward off posts. 



Figure 3-45 Fluidics Module: Removal of 
Clamping Mechanism 


21.10 Remove two 2 mm hex screws (PN 809- 
001) securing grounds straps to module. 

21.11 Remove five 2.5 mm hex screws (PN 
807-004) securing faceplate to primary 
manifold. 



Figure 3-46 Fluidics Module: Screws Securing 
Faceplate to Primary Manifold 


21.12 Remove one 2 mm hex screw (PN 829- 
001) securing NIFS access cover to 
faceplate. Remove NIFS cover. 



Figure 3-47 Fluidics Module: NIFS Access 
Cover 


21.13 Under NIFS cover, remove two 2.5 mm 
hex screws (PN 807-005) securing the 
NIFS cylinder to module (see Figure 
3-47). NOTE: Screws may need to be 
completely removed in the next step. 


21.14 Pull faceplate away from module and 
remove screws from previous step. 

21.15 Disconnect A9FP1 from the Cassette ID 
PCB , A9EP2 from Suction Light PCB , 
and A9P2 and A9DP4 from Infusion Light 
PCB. 


21 .16 Ensure o-rings stay in the manifold. If 
o-ring sticks to faceplate, remove and 
place back in manifold. 



Figure 3-48 Fluidics Module: O-rings 
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22. NIFS (Non-Invasive Flow Sensor) (PN 
212-2251-501 complete; PN 212-2308- 
001 sensor/cable only) Removal 

22 . 1 Remove Faceplate per step 2 1 . 

22.2 Remove four 1 .5 mm hex screws (PN 
827-001) securing cover to NIFS sensor. 
Remove cover. 



22.3 Remove three spacer rods shown in Figure 
3-50. 



22.4 Remove two 1 .5 mm hex screws (PN 
807-139) securing cable retainer to NIFS 
cylinder linkage body. 



Figure 3-51 NIFS Cable Retainer 


22.5 Remove two 2 mm hex screws (PN 807- 
148) securing NIFS sensor to linkage 
body. 



Figure 3-52 Screws Securing NIFS Sensor to 
Linkage Body 

22.6 Remove one 2mm hex screw (PN 827- 
012) securing cable retainer to fluidics 
module. 



Figure 3-53 NIFS Cable Retainer 
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22.7 Remove two 2 mm hex screws (PN 829- 
GO 1) shown in Figure 3-54. With these 
two screws removed, the fluidics module 
assembly can be separated from the base 
cover enough to allow enough clearance to 
remove the NIFS cable. 



Figure 3-54 


Screws Securing Fluidics Module 
Assembly to Base Cover 


22.8 Carefully separate Fluidics Module 
Assembly from base cover to allow 
removal of NIFS cable. 

22.9 Using a standard screwdriver, loosen two 
screws securing the connector A9 API 4 
to the fluidics controller PCB . Remove 
connector and NIFS. 


23. Infusion Level Sensor Assembly 
Removal (PN 212-2545-501) 

23 . 1 Remove faceplate per step 2 1 . 

23.2 Remove four 1 .5 mm hex screws (PN 
827-001) securing Infusion Level Sensor 
Assembly to faceplate. 



23 .3 Lift Infusion Level Sensor Assembly from 
faceplate. 

REPLACEMENT: Clean glass surfaces 
with isopropyl alcohol and lintless cloth or 
wipe. 


24. Suction Level Sensor Assembly 
Removal (PN 212-3055-501) 

24.1 Remove faceplate per step 21 . 

24.2 Remove two 1 .5 mm hex screws (PN 
827-001) securing Suction Level Sensor 
Assembly to faceplate. 



Figure 3-56 Suction Level Sensor 

24.3 Lift Suction Level Sensor Assembly from 
faceplate. 

REPLACEMENT: Clean glass surfaces 
with isopropyl alcohol and lintless cloth or 
wipe. 
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25. Cassette ID PCB Removal 
(PN 212-1530-501) 

25 . 1 Remove faceplate per step 2 1 . 

25.2 Remove two 1 .5 mm hex screws (PN 827- 
001) securing PCB to faceplate. 



Figure 3-57 Cassette ID PCB 

25.3 Remove Cassette ID PCB from faceplate. 

26. Optical Position Sensors Removal 
(PN 212-2284-001) 

26 . 1 Remove faceplate per step 2 1 . 

26.2 Remove two 2 mm hex screws (PN 829- 
001) securing cable retainer to module as 
shown in Figure 3-58. 



Figure 3-58 Optical Position Sensor Cable 
Retainer 


26.3 For each sensor, remove one 2 mm hex 

screw (PN 829-001) and two retainers (PN 
212-2643-001). Pull each sensor from its 
location (see Figure 3-59). 
REPLACEMENT. Ensure that sensor 
wires are routed properly in channel so 
they are not pinched when faceplate is 
attached. 



Figure 3-59 Optical Position Sensors 

26.4 Remove one 4 mm hex screw (PN 807- 
026) and washer securing back panel to 
latch mechanism actuator bracket. 



Figure 3-60 Screw Securing Latch Mechanism 
Actuator Bracket to Back Panel 
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26.5 Remove eight 2 mm hex screws (two 
on one side, three on the other, three on 
bottom) securing bottom cover to fluidics 
module as shown in Figure 3-61. 



Figure 3-61 Screws Securing Bottom Cover to 
Fluidics Module 


26.6 Remove two 2 mm hex screws securing 
the pneumatic inlet tube bracket (see 
Figure 3-62; shown without inlet tube). 



Figure 3-62 Pnematic Inlet Tube Bracket 


The front and back portions of the module 
can now be partially separated to gain 
access to the sensor cable connector. 

26.7 Carefully separate the module as 
necessary to gain access to the sensor 
cable connector. 

26.8 Disconnect A9AP5 from fluidics 
controller PCB . 

26.9 Carefully route cable out of module. 

27. Fluidics Controller PCB Bracket 
Assembly Removal 

27.1 Remove twelve 2 mm hex screws (PN 
829-001) and one 2.5 mm hex screw (PN 
809-006) and washer securing top cover 
to module chassis (see Figure 3-41). Lift 
cover from module. 

27.2 Remove six 2.5 mm hex screws (two on 
bottom, two on each side) securing rear 
panel to bottom cover. 

27.3 Remove two 2 mm hex screws securing 
pneumatic connector to rear panel (see 
Figure 3-62). 

27.4 Disconnect cables from fluidics controller 
PCB connectors A9AJ1 - A9AJ8 and 
A9AJ12 - A9AJ14. 

27.5 Remove four 2.5 mm hex screws and 
washers (two on rear panel, two on 
bottom) securing fluidics controller 
bracket to bottom cover and rear panel 
(see Figure 3-63). 



Figure 3-63 Fluidics Controller PCB/Bracket 
Assembly 

27 .6 Adjust position of bottom cover/rear panel 
assembly as necessary to remove fluidic 
controller bracket assembly from module. 
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28. Fluidics Controller PCB Removal 

28 . 1 Remove Fluidics Controller Bracket 
Assembly per step 27. 

28.2 Remove twelve 2.5 mm hex screws (807- 
001) securing fluidics controller PCB to 
bracket. Remove PCB. 



■--qg 

Figure 3-64 Screws Securing Fluidics 
Controller PCB to Bracket 

28.3 Remove four 1.5 mm hex screws (807- 
142) securing Flow Sensor PCB to 
Fluidics Controller PCB as shown in 
Figure 3-65. Remove Flow Sensor PCB. 
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Figure 3-65 Screws Securing Flow Sensor PCB 
to Fluidics Controller PCB 


29. Drain Pump Removal 

29.1 Remove fluidics module from system per 
step 20. 

29.2 Remove Fluidics Controller PCB Bracket 
assembly per step 27. 

29.3 Position fluidics module so that faceplate 
is facedown on table as shown in Figure 
3-42. 

29.4 Remove cassette eject arm/cable assembly. 

29.5 Disconnect spring from cassette eject arm. 

29.6 Remove 3 mm hex screw, two washers, 
spacer, and 7 mm nut securing eject arm to 
linkage arm (see Figure 3-66). Leave cable 
attached to eject arm but be careful that 
cable does not move out of pulley under 
Fluidics Suction PCB . 

REPLACEMENT. Use hole closest to rear 
of module. Exercise eject mechanism to 
ensure it does not touch cable. Position 

tie wrap as necessary to ensure clear 
movement of eject arm. 



Figure 3-66 Cassette Eject Arm and Spring 

29.7 Cut cable tie securing W93 to pump 
assembly. 



Tie Wrap 


Figure 3-67 Tie Wrap Location on Drain Pump 
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29.8 Remove four 3 mm hex screws (PN 807- 
015) securing pump to primary manifold. 
Carefully pull pump assembly from 
module. 



Figure 3-68 Drain Pump (shown without 
module for clarity) 

30. Infusion PCB Removal 

30.1 Remove Fluidics Module from console per 
step 20. 

30.2 Remove twelve 2 mm hex screws (PN 
829-001) and one 2.5 mm hex screw (PN 
809-006) and washer securing top cover to 
module chassis. Lift cover from module. 

30.3 Disconnect connectors from J1 , J2, and J3 
on Infusion PCB . 

30.4 Push cable retainer toward front of module 
to allow repositioning of cable bundle 
shown in Figure 3-69. 


Infusion PCB 



Cable Retainer CAUTION: Pressure 


Sensors - Do not insert 
objects into hole in 
sensors. 

Figure 3-69 Cable Retainer Next to Infusion 
PCB 


CAUTION 

Do not place an object, such as a hex 
wrench, into the holes in the Pressure 
Sensors (see Figure 3-69). Damage may 
result to the diaphram in the sensor. 

30.5 Remove six 2 mm hex screws securing 
Infusion PCB to manifold. 

30.6 Carefully pull Infusion PCB away from 
manifold. NOTE: There are six spacers 
and six o-rings that mount onto each 
pressure sensor (see Figure 3-70). When 
removing the Infusion PCB, the spacers 
may slide off the sensor and the o-rings 
will remain in the manifold. 



Figure 3-70 Infusion PCB Removal (View 
rotated 90° CCW) 


30.7 Remove o-rings from manifold. 

REPLACEMENT: 

30.8 Place spacers and o-rings on pressure 
sensor posts. 

30.9 Carefully guide Infusion PCB pressure 
sensor posts into the manifold. Resistance 
will be felt when the o-rings touch the 
manifold. Be sure to apply even pressure 
over the PCB when pressing the o-rings 
into the manifold. 

30.10 Alternately tighten six 2 mm hex screws 
securing Infusion PCB to manifold and 
reconnect connectors to J1 , J2, and J3. 

30.11 Place cable and retainer back into position 
shown in Figure 3-69. 
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31. Pneumatic Module Removal 

31.1 Remove front panel per step 1 6 . 

31 .2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
3-4). Tilt Host up and towards back of 
system. 

31 .3 Loosen two captive hex screws at front of 
Pneumatic Module (see Figure 3-40). 

3 1 .4 Slide Pneumatic Module forward to gain 
access to its rear panel connectors. 

3 1 .5 Disconnect red and blue pneumatic tubes 
from rear of module. 

31 .6 Disconnect W32 (power), W21 (ethemet), 
and W26 (slot ID) cables from back of 
module. 

3 1 .7 Disconnect pneumatic pressure hose from 
rear of module (11/16" wrench). 

31 .8 Slide Pneumatic Module out from system. 

32. Pneumatic Manifold/RFID Assembly 
Removal 

32.1 Remove Pneumatic Module from console 
per step 31. 

32.2 Remove eight 2 mm hex screws securing 
module cover to chassis plate as shown in 
Figure 3-71. Remove module cover. 

CAUTION 

Do not use a power screwdriver to remove 
2 mm hex screws. Stripping of screw may 
occur. 



Plate 


Figure 3-71 Removal of Pneumatic Module 
Cover 


32.3 Disconnect blue and red AGF tubing from 
rear panel connectors. 

32.4 Disconnect cables W122 (connector 
A8AP7) and W148 (connector A8AP6) 
from Pneumatic Main PCB . 


CAUTION 

Connector pins are fragile and easily bent. 

To avoid misalignment and bending of 
pins on connector A8AP7 (W122) during 
reconnection, disconnect the opposite 
connector (A8CP1) from Transducer Interface 
PCB. Then connect A8AP7 to Main PCB prior 
to installing the manifold as shown in Figure 
3-72. 



Figure 3-72 Reconnecting W122 A8AP7 


32.5 Remove five 2 mm hex screws securing 
manifold/RFID assembly to chassis plate 
(see Figure 3-73). Remove manifold/RFID 
assembly from plate. 



Figure 3-73 Removing Manifold/RFID Assembly 
from Chassis Plate 
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32.6 Remove six 2.5 mm hex screws securing 
Pneumatic Main PCB to plate as shown in 
Figure 3-74. 



Figure 3-74 Removing Screws Securing Main 
PCB to Chassis Plate 

32.7 Carefully pull Main PCB away from 
ethernet connector bracket (located on 
chassis plate - see Figure 3-75) and 
remove from rear panel plate assembly. 


Ethernet Bracket 



Figure 3-75 Guiding Main PCB Away from 
Ethernet Bracket 
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33. AGF Connector Removal 

33.1 Remove Pneumatic Manifold/RFID 
Assembly per step 32. 


33.2 Remove one 2.5 mm hex screw securing 
AGF retainer plate. 



Figure 3-76 Removal of AFG Connector 
Retainer 


33 .3 Remove AGF connector by twisting and 
pulling connecter from connector panel. 

REPLACEMENT. Orient connector so 
that release tab is towards the top of the 
connector panel as shown in Figure 3-77. 



Figure 3-77 Orientation of AFG Connector 


34. RFID PCB Removal 

34 . 1 Remove AGF connector per step 33 . 

34.2 Remove three 2.5 mm hex screws securing 
rear of front cover to manifold assembly 
(see Figure 3-78). 



Figure 3-78 Rear Screws Securing Front Cover 
to Manifold Assembly 

34.3 Remove three 2 mm hex screws securing 
module front cover to manifold assy (see 
Figure 3-79). Remove module front cover. 



Figure 3-79 Front Screws Securing Front Cover 
to Manifold Assembly 
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34 .4 Disconnect W 1 48 A8DP 1 from RFID 
PCB. 

34.5 Remove RFID PCB by pulling past each 
connector o-ring (one at a time). 

35. X Valve L3 Replacement 

35 . 1 Remove Pneumatic Manifold/RFID 
Assembly per step 19. 

35.2 Disconnect W126_l A8EP1 

35.3 Remove four 1.5 mm hex screws securing 
valve to manifold assembly (see Figure 
3-80). 

REPLACEMENT. Alternate tightening 
screws. Screws should be tight enough to 
ensure a good seal. Do not over- tighten. 

35.4 Carefully lift PCB/valve assembly from 
manifold. Gasket should remain in place 
on the manifold and may be reused if in 
good condition. 



Figure 3-80 X Valve L3 Replacement 
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36. U/S-Diathermy Module Removal 

36.1 Remove front panel per step 16. 

36.2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
3-4). Tilt Host up and towards back of 
system. 

36.3 Loosen four captive hex screws on front of 
U/S Diathermy Module (see Figure 3-40). 

36.4 Slide U/S Diathermy Module forward to 
gain access to its rear panel connectors. 

36.5 Disconnect W30 (power), W20 (ethemet), 
and W26 (slot ID) cables from back of 
module. 

36.6 Slide U/S Diathermy Module out from 
system. 

37. U/S-Diathermy PCB Removal 

37.1 Remove U/S module per step 36. 

37.2 Remove six 2 mm hex screws securing 
U/S module cover. Remove cover from 
module. 

37.3 Disconnect the following connectors from 
U/S-Diathermy PCB: J12-J16, J19, J20. 

37.4 Remove six 2.5 mm hex screws and 
lockwashers securing U/S-Diathermy PCB 
to module chassis. Remove module from 
chassis. 


38. U/S Connector Removal 

38.1 Remove U/S module per step 36. 

38.2 Disconnect the following connectors from 
U/S-Diathermy PCB: J12-J16, J19, J20. 

38.3 Remove four 2.5 mm hex screws securing 
front connector panel to module chassis. 
Feed connectors and cables through 
gasket, and remove connector panel from 
module. 

38 .4 Remove nut and washer securing 
connector to panel (see Figure 3-81). 
Remove connector and o-ring from panel. 



Figure 3-81 U/S Connector Removal 
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39. Air Distribution Assembly Removal 

39.1 Remove Fluidics (step 20), Pneumatics 
(step 31), and U/S (step 36) Modules. 

39.2 Remove two 3 mm hex screws securing 
cable cover to rear panel (see Figure 
3-82). 



Figure 3-82 Cable Cover Removal 

39.3 Remove two 2.5 screws under cable cover 
securing rear panel to chassis. 

39.4 Tilt Host shelf to access two 2.5 mm hex 
screws securing rear panel to chassis. 
Remove screws and rear panel. 

39.5 Remove four 2.5 mm hex screws securing 
Air Distribution Assembly to chassis (see 
Figure 3-83). NOTE: Access to screws 

is limited - use a ball-end hex wrench 
to remove. Use care not to cross-thread 
screws during replacement. 
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2.5 mm Hex Screws (2) 

Figure 3-84 Water Trap Removal 


Figure 3-83 Screws Securing Air Distribution 
Assembly to Rear of Chassis 

39.6 Remove two 2.5 mm hex screws securing 
Water Trap to Air Distribution Assembly. 
Pull Water Trap Assembly straight up to 
remove from Air Distribution Assembly. 


39.7 Loosen two captive screws securing Air 
Distribution Assembly to base of console. 



Captive Screws 


Figure 3-85 Captive Screws Securing Air 

Distribution Assembly to Base of 
Console (top view) 

39 .8 Carefully remove Air Distribution 

Assembly from console. Push assembly as 
far back as possible then angle it up and 
out of console. 
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BASE DISASSEMBLY 
PROCEDURES 


40. Air Filter Removal (see Figure 3-86) 

40.1 Push air filter faceplate in then release. 
Faceplate/filter assembly will release from 
quick release fastener and extend out from 
system. 

40.2 Pull faceplate/filter assembly from system. 

41. Upper Front Panel Removal 

41.1 Remove air filter per step 40. 

41 .2 Remove two 3 mm hex screws securing 
panel to system chassis. 

41 .3 Remove panel from system. 

42. Lower Front Panel Removal 

42 . 1 Remove upper front panel per step 4 1 . 

42.2 Carefully pull lower front panel away 
from system. 

REPLACEMENT. Carefully pull edges 
panel out while pushing it into place. 


43. Air Filter Duct Removal 

43 .1 Remove upper front panel per step 40. 

43.2 Loosen two captive standard screws 
securing duct to chassis. Assembly will 
drop down for removal. 
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Figure 3-86 Base Front Panel(s) Removal 

44. Laser Module Removal 

44.1 Remove upper front panel per step 40. 

44.2 Loosen four 3 mm captive screws securing 
laser module to system chassis (see Figure 
3-81). 

44.3 Pull laser module from system. 

44.4 Remove four 2.5 mm hex screws securing 
plastic panel to front of module (see 
Figure 3-87). Do not remove panel. 



Step 44.5: Top 3 mm 


Step 44.4: 
2.5 mm 
hex 
screws 
(4) 


Step 44.2: 

3 mm captive 
screws (4) 


Figure 3-87 Laser Module Removal 
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44.5 Loosen four 3 mm captive hex screws 
securing laser front panel assembly to 
laser module. Two of the screws are 
accessed through the opening in the 
bottom of the module (see Figure 3-88). 




Step 42.5: Bottom 3 mm 
captive screws (2). 

A 


Bottom of Laser Module 


Figure 3-88 Captive Screws on Bottom of Laser 
Module 


44.6 Disconnect the following connectors from 
the laser faceplate: 

- Keyswitch connector: twist connector 
and pull away from faceplate. 

- Emergency Stop connector: At PCB on 
laser module, press connector release 
tab and pull from PCB . 

- White LIO power cable: At PCB on 
laser module, press connector release 
tab and pull from PCB . 

44.7 Remove EMI Bracked from rear of laser 
module by loosing four 2.5 mm screws 
securing bracket to module chassis. 

NOTE: With the components removed in 
steps 44.4 - 44.7, the module has been reduced 
down to the Core Module. 


45. 650 W Power Supply Removal 

45 .1 Remove lower front panel per step 42. 

45.2 Loosen two 3 mm captive screws securing 
power supply to chassis. 



power supply to chassis 

Figure 3-89 650 W Power Supply Removal 

45 .3 Disconnect W04, W3 , W23 and W09 
cables from power supply. 

45.4 Pull power supply partially out of chassis 
to disconnect W5, W10, and W3 (data). 

45.5 Pull power supply completely out of 
system. 
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46. Base Switch Removal 

46.1 Remove 650 W power supply per step 45. 

46.2 Starting from bottom of base switch, 
remove connectors W10 (power), W02, 
two connectors open, Wll, and W7 (top). 

46.3 Loosen two 3 mm captive hex screws 
securing base switch to frame. Slide base 
switch out of system. 



3 mm captive screws securing 


base switch to frame 

Figure 3-90 Base Switch Removal 
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47. Footswitch Connector Removal 

47.1 Remove lower front panel per step 40. 

47.2 Loosen nut securing footswitch connector 
(see Figure 3-91). 



Nut securing footswitch 
connector to chassis 


Figure 3-91 Footswitch Connector Removal 

47.3 Remove panels shown in Figure 3-92 in 
the following order: 

1) Table Top Connector panel (two 3 mm 
hex screws) 

2) Drawer 

3) Illuminator panel (two 3 mm hex 
screws) 

4) Laser panel (two 3 mm hex screws) 

5) Rear panel (two 3 mm hex screws). 

47.4 Loosen tabletop from base using caster 
wrench (PN 210-2428-001). 

47.5 Lift back of tabletop up and place a 
screwdriver under it to hold it in place. 

47.6 Disconnect footswitch cable from 
tabletop. 


Table Top Connector Panel 






Grommet 






'W I 
>w 1 

wi 

pf 




Footswitch 

Connector 


Figure 3-93 Footswitch Connector and 
Grommet Location 


Figure 3-92 Panel Removal for Access to 
Footswitch Cable 

47.7 Move cable grommet as necessary to push 
footswitch cable through top of base (see 
Figure 3-92). 

47.8 Remove cable ties and route cable as 
necessary to remove from system. 
Replacement : Make note of old footswitch 
cable routing path in order to properly 
route new cable. 
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48. Auxiliary Illuminator Module Removal 

48 .1 Press eject button on base rear panel to 
release Illuminator module. Pull module 
out so that it is fulled extended on the 
guide rails. 

48.2 On guide rails located on each side of the 
module, press release tabs (one up, one 
down) to release module from rails (see 
Figure 3-19). 

48 .3 Slide Illuminator Module out from system. 


NOTE: Refer to Section Four for lamp 
replacement procedures. 


49. Auxiliary Illuminator Module 
Disassembly 

49.1 Remove six 2 mm screws securing top 
cover to chassis. Remove cover. 



Figure 3-94 Auxiliary Illuminator Top Cover 

49.2 Remove two 2 mm screws from sides, and 
two 2.5 mm screws from top of chassis. 
Remove front panel. 
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Figure 3-95 Auxiliary Illuminator Front Panel 

49.3 Remove five screws (2 mm and 2.5 mm) 
securing rear panel to chassis. Pull panel 
away slightly to access and disconnect two 
fan cables. Remove rear panel. 



Figure 3-96 Auxiliary Illuminator Rear Panel 


49.4 Remove two 2 mm screws from side of 
chassis, and pull the vent duct out and 
away. 



Figure 3-97 Auxiliary Illuminator Vent Duct 

49.5 Remove three 2.5 mm screws securing 
lower duct. Remove lower duct. 



Figure 3-98 Auxiliary Illuminator Lower Duct 


49.6 Remove four 2.5 mm screws securing two 
cable connectors to back of power supply. 
Disconnect both ends of cables and 
remove from chassis. 
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Figure 3-99 Auxiliary Illuminator Power Supply 
Cable Connectors 


49.7 Remove four 2.5 mm screws securing 

RFID PCB to front of chassis. Disconnect 
cable from Illuminator Control PCB , and 
remove RFID PCB . 



Figure 3-100 Auxiliary Illuminator RFID PCB 


49.8 Remove three 3 mm screws securing 
Illuminator Control PCB to chassis. 
Remove Illuminator Control PCB . 
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49.9 Remove three 2 mm screws from under 


chassis, pull chassis frame away and 
remove. 



Figure 3-102 Auxiliary Illuminator Chassis Frame 

49.10 Remove four screws securing power 
supply to Optics Module. 



Figure 3-103 Auxiliary Illuminator Optics Module 
Screws 

49.11 Carefully separate power supply from 
Optics Module (to gain access) and 
disconnect ribbon cable. Remove one 
2.5 mm screw securing high-voltage 
connector to Optics Module. Remove 
connector from Optics Module and set 
block aside in a clean area. 



Figure 3-104 Auxiliary Illuminator Optics Module 
Removal 


49.12 Refer to step 19 for disassembly of optics 
module. 
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L TRAY ARM ASSEMBLY 
L REMOVAL PROCEDURE 

50. Tray Assembly Removal 

50 . 1 Press Tray Arm release latch and rotate 


tray to vertical position. 



Figure 3-105 Rotating Tray to Vertical Position 


50.2 Remove three 4 mm hex screws securing 
cover to latch release mechanism (see 
Figure 3-106). Remove cover. 



Figure 3-106 Removing Cover from Latch 
Release Mechanism 
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50.3 Place a piece of adhesive tape over the 

Release Latch to keep it in place as shown 
in Figure 3-107. 



Figure 3-107 Tape Holding Release Latch in 
Place 


50.4 Remove four 4 mm hex screws (see Figure 
3-108) inside Latch Release Mechanism 
and remove tray assembly. 



Figure 3-108 Remove Tray Assembly from Latch 
Release Mechanism 


5 1 . Tray Disassembly 

51.1 Remove Tray Assembly per step 50 . 

5 1 .2 Remove four 4 mm hex screws from 
bottom of tray assembly (see Figure 
3-109). 



Figure 3-109 Four Screws on Bottom of Tray 
Assembly 

51.3 Remove two 4 mm hex screws and 

washers from Tray Arm Release Handle 
(see Figure 3-110). 



Figure 3-110 Two Screws Securing Release 
Handle 
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5 1 .4 Carefully turn over tray assembly by 
holding tray and support to prevent tray 
arm release handle from falling. 



Figure 3-111 Turning Over the Tray Assembly 


5 1 .5 Lift and remove tray from assembly. 

52. Remove Lower Tray Arm 

52.1 Remove Tray Assembly per step 50. 

52.2 Remove bottom cover by removing four 2 


mm hex screws shown in Figure 3-112. 



Figure 3-112 Screws Securing Lower Tray Arm 
Cover 
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52.3 While holding onto Lower Tray Arm, 
remove four 4 mm hex screws securing 
Lower Arm to Upper Tray Arm Assembly 
shown in Figure 3-113. 

CAUTION 

Lower Tray Arm must be supported to 
prevent it from falling once screw is 
removed. 



Figure 3-113 Screws Securing Lower Tray Arm 
to Upper Tray Arm 


53. Remove Upper Tray Arm 

53.1 Remove Tray Assembly per step 50 and 
Lower Tray Arm per step 52. 

53 .2 Position Upper Tray Arm so that is it 
perpendicular to system and both sides of 
the joint cover are accessable. 

53.3 Remove six 2.5 mm hex screws (3 on 
each side) from Upper Arm Joint Cover. 
Remove cover (see Figure 3-114). 



Figure 3-1 1 4 Upper Tray Arm Joint Cover 

53.4 Loosen one 4 mm hex screw (shown in 
Figure 3-115) from Tray Arm Column and 
remove Upper Arm Assembly. 

Replacement’. When reinstalling joint 
covers, ensure that the spring is in down 
position. 



Figure 3-115 Screw Securing Upper Tray Arm to 
Tray Arm Column 
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54. Tray Latch Removal 

54.1 Press Tray Arm release latch and rotate 
tray to vertical position. 

54.2 Remove three 4 mm hex screws securing 
cover to latch release mechanism (see 
Figure 3-100). Remove cover. 


54.3 Carefully pull Tray Latch off so that the 
springs shown in Figure 3-116 do not fall 
out. 



Figure 3-116 Removing the Tray Latch 


54.4 Replacement: Put Tray Latch back into 

Lower Arm by matching up the Tray Latch 
with the grooves in the Lower Arm (see 
Figure 3-117) and maintaining the springs 
in a straight position. 



Figure 3-117 Tray Latch Replacement: Grooves 
in Lower Arm 
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1. Transferring the Event Log 

The Technician’s Log compresses the 
information so it can be emailed. The 
selection that leads to the Technician’s Log 
is Options>View/Copy/Delete>. The steps to 
retrieve the Event Log from the system and save 
it in your computer are as follows (see Figure 
4-28). 


Steps to Retrieve Event Log from 
Constellation® System: 

1.1 Select “Technician’s Log” from System 
Source pane. 

1 .2 Select “SD-Card’ from Destination pane. 

1 .3 Press center arrow to queue data. 

1 .4 Press “Write” to copy data to SD-card. 



Steps to Retrieve Log File from SD-Card: 

1 .5 Retrieve file name “ConstellationLog. 
AlconLogBatch” from SD-card and attach 
to email. 


Figure 4-28 Transferring the Event Log 
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Viewing Log Files on the Constellation® System 

By Laurie Ward - Sr. Technical Support Specialist, ITC 


Last month we discussed what happens when you delete log files in 
the Constellation® system. Included in that process is archiving the 
log. This month I show you how to view the archived and current 
log files. 

Viewing the Current Log File 

1 . After activating Task Bar through Task Manager, press START 
and select “Logviewer.exe” (see Figure 1). 

2. The Logviewer application will be displayed. Press “Select 
Directory” (see Figure 2). 

3. The Logviewer application goes to the “Logs” directory 
automatically. Select “OK” to view the current log (see Figure 
3). 

4. The log file will be displayed as shown in Figure 4. 



Viewing the Archived log 

5. When the log is archived, a directory named “CR2 Log 
Archive” is created. To view the archived log, navigate to that 
directory, highlight the log file, and press Enter (see Figure 5). 
The Logviewer application will open with the archived log 
displayed. 

NOTE: The Logviewer application should be closed and 
reopened if you wish to view the current file after viewing the 
archived file. 

• • • • 



Figure 2 
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ALCON Service Test Settings 


The following is the list of the settings that are copied to the Constellation as « Alcon Service 
Test Settings » and are used for the service test procedure: 

Create a new doctor name :”Alcon Service Settings 01” 

In procedure screen, create a new combined procedure:”l Custom Test”. Drag and 
drop necessary surgical steps from the procedure manager to the procedure line : 
Phaco, I/A, Vitrectomy, Scissors, Forceps, VFC, Laser 

Open OPTION -> Doctor menu, go to the footswitch tab : 
o Set one switch to “Toggle Video Recording”, 
o Set the Right Horizontal Heel = Next Step 
o Set the Left Horizontal Heel = Previous Step 
o In the treadle tab, set the following 

■ Vibration=Enabled 

■ Firmness=50% 

■ 3 functions 25-75 
o SAVE 

- Open OPTION -> System menu, go to the videoverlay tab and enable the videoverlay 
SAVE 

In OPTION -> Doctor menu, go to the General Tab and select ADVANCED for the 
Vit Cutting Display Mode. SAVE. 

In surgery screen-> vitrectomy step, set the cut rate to 5000CPM (both start and end) 
and select “Core” mode. Do the same for the “Shave” mode. 

In surgery screen-> Scissors step, set START =25.0, END=50PSI 

In surgery screen-> Forceps step, set START =45.5, END=50PSI 

In surgery screen-> VFC step, set END=80PSI 

In surgery screen-> Phaco step, set Phaco Continuous 100% 

In surgery screen-> I/A step, set vacuum END = 650mmHg 
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PRESSURE HOSE SETUP 


The pressure hose is shipped in a configuration compatible with some facility 
air pressure source fittings; however, a BSPT-to-NPT adapter is packaged 
with the hose assembly to accommodate a facility with an NPT fitting at the 
pressure source. The shipped configuration is shown in Figure 4-2. 

Notes: 

• To ensure proper function of system, all pressure source fittings and 
hoses must have a minimum 1/4” inside diameter. If smaller diameter 
fittings are use in conjunction with the inlet hose fittings, degradation 
of performance will be experienced at minimal inlet pressures (58.8 
psig/ 4 bar). 

• All fittings on Alcon-supplied components are BSPT except for the 
BSPT-to-NPT adapter. 

• Use thread sealant when connecting fittings. 


Facility Pressure Source (air) Constellation Rear Panel 



Figure 4-2 Shipped Configuration (for AIR pressure source) 
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Air Pressure Source Configuration 

To connect the Constellation® System to a facility air pressure source, 
perform the following steps (see Figure 4-2). 

1 . Determine if facility has a BSPT or NPT fitting. 

- For BSPT fitting, no change is required; use pressure hose as shipped. 

- For NPT fitting, connect BSPT-to-NPT adapter to fitting on hose. 

2. Connect threaded end of hose to facility air pressure source. 

3. Connect quick disconnect fitting to rear panel of Constellation® System. 
If desired, a right angle fitting, included with hose assembly, may be 
added where shown. 


Nitrogen (N 2 ) Pressure Source Configuration 

To use a nitrogen pressure source , the fittings on the shipped hose configuration 
must be changed as instructed below (see Figure 4-3). 

1 . Remove connectors from both ends of hose. 

2. Connect supplied NIST N 2 fitting to BSPT fitting on hose. 

3. Remove female quick disconnect fitting from other end of hose. 

4. Remove male quick disconnect fitting from rear panel of system. 

5. Connect hose assembly to rear panel of system. 

6. Connect hose’s NIST N 2 fitting to facility’s N 2 pressure source. 


Facility Pressure Source (N 2 ) Constellation Rear Panel 


NIST N2 FITTING 


Una B j 


Remove male and female quick disconnect fittings Remove female quick disconnect fitting 

from shipped configuration from shipped configuration 



Figure 4-3 Modified Configuration (for N 2 pressure source) 


4.3 
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REPLACE ILLUMINATOR LAMP 


Removal 


Replacement 


The Constellation® System's xenon arc lamp is 
specified to last 400 hours in normal usage. Some 
possible indications that the lamp needs to be 
replaced are listed here: 

• A message appears on the display stating that 
the lamp should be replaced. 

• Repeated failure to ignite lamp. 

• Flickering of output light. 

• Insufficient light output. 


WARNINGS! 

• Burn hazard exists. Do not remove lamp 
immediately after operation. The lamp 
temperature may be above 1000 C. Allow lamp 
to cool for a minimum of five minutes before 
handling. 

• Handle the lamp carefully when installing 
and/or uninstalling from the unit in order 
to prevent touching the glass to adjacent 
components. 

• Do not touch the bulb glass. Contaminants 
from hands can cause the lamp glass to crack 
during use. 

• Use eye protection when installing and 
uninstalling lamps. The lamp is pressurized 
and presents an explosion hazard if it is 
damaged and/or dropped, or if the glass 
envelope of the bulb is punctured. 

• Do not drop the lamp. 

• Always store the lamp in its protective 
housing when it is uninstalled from the unit. 


1 . Extinguish lamp and wait a minimum of five 
minutes for lamp to cool. 

2. Press ejection button on the back of tabletop or 
base (see Figure 4-4). 

3. Pull illuminator assembly out to its full 
extension (see Figure 4-5). 

4. Turn latch on top of illuminator 90° CCW (see 
Figure 4-6) and lift door up to its limit (see 
Figure 4-7). 

6. Lift up on green bar of lamp clamp until it 
contacts door. 

7. After waiting for lamp to cool, carefully lift 
lamp straight up and out of lamp chamber (see 
Figure 4-8). 

8 . Place lamp in its white plastic protective cover 
(see Figure 4-9). 


1 . Remove new lamp from its shipping box. 

2. Remove white plastic protective cover from 
lamp (see Figure 4-9). 

3. Carefully insert the new lamp into socket in 
lamp chamber and push down on lamp until 
lamp clamp is vertical (see Figure 4-10). 

5 . Push down on lamp clamp until it is horizontal 
(see Figure 4-11). 

6. Close illuminator door and push down on door 
latch while rotating it 90° CW. 

7. Push illuminator assembly back into tabletop 
or base with sufficient force to engage latch. 

8 . Save white plastic protective cover and shipping 
carton for future lamp disposal. 

Lamp disposal on next page 




Figure 4-6 



Figure 4-7 






Figure 4-8 


Figure 4-9 


Figure 4-10 


Figure 4-11 
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Lamp Disposal 

1 . Place supplied cable tie around base of lamp 
and white plastic protective cover to ensure 
they stay together (see Figure 4-12). 

2. Place lamp on edge of a hard, stable surface and 
strike center of white plastic protective cover 
with a hammer or other tool with sufficient 
force to break glass and depressurize lamp (see 
Figure 4-13). 

4. Place discharged lamp with its protective cover 
in shipping box. 

5. Dispose of carton in a standard trash 
receptacle. 



Figure 4-12 Figure 4-13 


REPLACE CPC CONNECTORS 

There are three types of CPC connectors on the 
front panel of the Pneumatic Module: male, 
female, and coaxial (see Figure 4-14). The male 
and female pneumatic locking connectors are 
easily removed by inserting either a 3/32” or 1/8" 
hex wrench into the center of the connector and 
turning CCW. To replace, follow the instructions 
below. 

1. Add a light coating of locking adhesive to 
threads of CPC connector (see Figure 4-15). 

2. Place connector on hex wrench and insert 
connector into front connector panel. 

3. Turn connector CW with hex wrench until it 
takes hold, then press and wiggle connector 
with your fingers until alignment ears click 
into their slots (see Figure 4-15). 

4. Firmly tighten CPC connector with hex 
wrench. 

The top AGF coaxial connector can be removed 
after removing Pneumatic Module from system. 



AGF Coaxial Connector 


Male CPC Connector (4) 
3/32” hex 


Female CPC Connector (2) 
1/8” hex 


Figure 4-14 



Apply locking adhesive to threads 


Alignment Ears 


Figure 4-15 
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Constellation Touchscreen Calibration 


1. Remove USB Cover from the Expansion Panel on rear of the Host and connect USB Keyboard. 

2. Press “Ctrl/Alt/Del” and the “Windows Task Manager” will appear over the Constellation Application. 

3. Press “File/New Task (Run)”, the default should be “explorer” press “O.K.” and the “Menu Bar” will appear 
on the bottom. 

Note: If the Menu Bar disappears, press the “Windows Key” on your keyboard. 

4. For the cursor to appear, press “Start/Show Cursor.exe”. 

5. To enter Touchscreen Calibration Screen: 

Start / My Computer / Local Disk - C / Program Files / Tsharc / Hwincal.exe 



Figure 1 Figure 2 Figure 3 

6. Use Tab Key to highlight “Screen Selection” and then use the Arrow Keys to highlight “Calibration”. 

7. Use the Tab key to highlight “Configure” and then press enter. 

8. Press the Tab Key once, then Arrow Keys to highlight “20 Point Calibration” and press enter. 

9. Use the Tab Key until the “Black Box” appears around the “arrows Picture”, then press the “Space Bar” to 
enter the “Calibration Screen”. 

10. You will now “Touch / Hold / Release” 20 points on the touchscreen to complete the calibration. 

1 1 . After the calibration, press the touchscreen in many areas to ensure calibration is valid. Then press Accept. 

12. Press “Apply and O.K.” to accept settings. 



Linksys Router Setup 

1 . On your laptop, ensure wireless network connection is enabled and active. 



2. Plug in power to router and press reset button in the back for 10 seconds. The power light in the front of router 
will flash. 


3. Connect Ethernet Cable from laptop to one of the 4 Ethernet ports in the rear of router. (DO NOT connect to 
“Internet” Port) 


4. Start Internet Explorer and type “192. 168. 1 . 1” on address line. Press enter. 

Note: You may have to disable the user proxy in Internet Explorer by doing the following: 

• Tools/Intemet Options/Connections/LAN Settings - ensure that “User Proxy. . . is unchecked.” 
Press O.K two times 


5. When screen appears, leave the user name blank and type in “admin” as a password. Press Enter. 

Note: “Admin” is the default password for this Linksys Router. We will change the password later in the 
procedure. 



WRT54GL 
User name: 
Password: 


Ifl 3 

r ™ 

I - Remember my password 


OK 


Cancel 


6. When the Linksys Web Server Page (located in the router) appears, change local IP Address to “172.16.1.1” and 
save settings. 

Note: Message stating “Settings are Successful will appear. Press Enter. 



7. Disconnect and reconnect the Ethernet cable from your laptop. Before continuing to step 8, repeat steps 4 & 5 
and use the new IP Address 172.16.1.1 - Press Enter. 

Note: Message stating “Settings are Successful will appear. Press Enter. 


8. On the Linksys Web Server Page, select the “Wireless” tab and fill in as listed below then Save Settings. 
Note: Message stating “Settings are Successful will appear. Press Continue. 

• Wireless Network Mode: Mixed 

• Wireless Network Name (SSID): eAlcon 

• Wireless Channel: 6 - 6.437GHZ 

• Wireless SSID Broadcast: Enable 






9. Stay on Wireless tab and press “Wireless Security” and fill in as listed below then Save Settings. 
Note: Message stating “Settings are Successful will appear. Press Continue. 


• Security Mode: 

• WPA Algorithms: 

• WPA Shared Key: 

• Group Key Renewal: 


WPA2 Personal 
TRIP + AES 

e@lk0nK0nnekt (Note: Case sensitive and “0” is the # zero) 
3600 



10. Disconnect Ethernet cable and ensure wireless network connection is enabled and active. (Network Connections 
and also enable and turn on the radio antenna.) 




11. Add the wireless network just created (eAlcon) and Network Key - e@lk0nK0nnekt and connect. 
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12. Open Internet Explorer and type in 172.16.1.1 on the address line. 

13. Change by going to Administration and changing the Router Password to “ealcontml” and Save Settings. 



14. You are complete! 
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Service Details: 


Service Flash Number 

Volume 09-30 

Initiated By: 

Laurie Ward 

Title / Description 

Constellation Rel_2.00.53 Update 

Siebel / SALSA Diagnosis Code 

SF619 

Products Affected 

Constellation 

Date Issued 

September 17, 2009 

Implementation Type 

Mandatory 

Engineering Change Number (ECN) 

20091618 - Software 
20091638 - System 

Related CAPA 

R&D Project Number 53-5612, DHF# 380 

Purpose 

REL_2.00.53 implements previously deferred Software Change Requests and user interface enhancements. 


REL_2.00.53 includes 596 Software Changes that were implemented to correct discrepancies, support corrective 
actions and add enhancements. The most notable enhancement is the addition of the OZIL feature. 

Background 

A Version Description Document (Deliverable # 3.225.20.01) listing implemented, deferred and rejected SCRs may be 
viewed through the Constellation Software Intranet Page. 


This update requires Operator Manual but no Inservice Training. 


Implementation: 


U.S Based Systems - Due Date 

March 31, 2010 

Non U.S. Systems - Due Date 

March 31, 2010 

Estimated Parts Availability 

September 15, 2009 

Serial Numbers Affected 

See Attached 

Estimated Time Required / Duration 

30 minutes for Software Installation and 2 Hours to complete STP. 

Pre-requisites 

N/A 


Parts required: 


Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

1 

8065751025 

Operator Manual 

No 

No 


Tools / Supplies required: 


Quantity 

Part Number 

Description 


1 

212-3110-505 

Application DVD, REL_2.00.53 


1 

212-3108-502 

Operating System DVD REL_2.00 



Form ITCDOC-001106, Version 2.0, Page 1 of 4 


Parent Document: ITCSOP-000678 


Supercedes: N/A 
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Service Engineer Training Requirements: 


Training Type 


Product specific service training / certification required 

□ 

Additional training required beyond product specific service training. Defined within procedure. 


Description of Action to be Taken: 

1. Procedure: 

1.1. Backup Illuminator Calibration files - In some cases it may be necessary to restore the 

Illuminator calibration files after upgrade is complete. Backup these files using the following 
procedure prior to software installation. 

1.1.1. Remove USB Cover from the Expansion Panel on rear of the Host and connect USB 
Keyboard. 

1 .1 .2. Press “Ctrl/Alt/Del” and the “Windows Task Manager” will appear over the 
Constellation Application. 

1 .1 .3. From Windows Task Manager, select “New Task” (located in the bottom right). When 
"explorer" appears press OK. Note: If the Menu Bar disappears, press the “Windows 
Key” on your keyboard. 

1 .1 .4. Press “Start” located on menu bar. - refer to Figure 1 . 

1 .1 .5. Select “SuShell” (For Tabletop Illuminator). 

1. 1.6. When the prompt “Supervisor^’ appears, type the following command: 

calibration get=cal-tt.txt 

NOTE: For a list of files, the command “Is" may be typed at the prompt. The calibration 
file should be listed. 

1 .1 .7. Close “SuSheir.exe” window. 

1 .1 .8. If system has an Aux Illuminator, select “AISheN” (Aux Illuminator). 

1 .1 .9. When the prompt “Auxllluminator>” appears, type the following command: 

calibration get=cal-aux.txt 

1.1.10. Restoring Calibration Files: If advisory 5102 - “Lamp calibration data is cor- 
rupted:...” appears perform the following to restore Tabletop Illuminator data: 



1.1.11. Select “SuShell.exe” from the Start Menu. When the prompt “Supervisor^’ appears type Figure 1 - Start Menu 

the following command: calibration put=cal-tt.txt 


1.1.12. If advisory 7102 - “Lamp calibration data is corrupted:...” appears perform the following to restore Aux Illuminator data: 

1.1.13. Select “AIShell.exe” from the Start Menu. When the prompt “Supervisor*” appears type the following command: calibration put=cal-aux.txt 
NOTE: System Information message 5109 “The calibration data for the Illuminator has changed...” will likely appear. 
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1.2. Software Installation - Service Procedure 920-2120-004 has been developed to provide Constellation proprietary instructions that are not included in the 
Service Manual. REL_2.00.53 instructions are in various sections of this new Service procedure. 

Installation sequence will vary based upon system configuration. Reference the chart below to determine installation sequence and applicable sections. 


Constellation REL 2.0D.S3 Software Installation Sequence 


Yes 


Does the Constellation have an Embedded Laser? 


No 


Reference SP 920-21 20-0G4 and 
complete in the following order. 

1 . Section 9.0- Laser Build 40* 

2. Section 10.0 - Operating System 

3. Section 1 1 .0 - Touchscreen Calibration 

4. Section 8,0 - Application Software 


Reference SP 92D-2 120-404 and 
complete in the following order: 

1. Section 10.0 - Operati ng System 

2. Section 1 1 .0 - Touchscreen Calibration 

3. Section B.O - Application Software 


f NOTE: Build 40 JEM file ison 2.00.53 DVD. 

Do not select Install Software' * 1 2 3 if it appears when DVD is inserted. 

«• CAUTION " 

If Constellation REL 2. 00.S3 is inadvertantly loaded poor to Bui Id 40, 
communication between the Constellation and Laserwill be lost. 

It will be necessary to in stall Build 40 through the Manual process- 
outlined in SP 920-5620-063 . 

1 .3. Operator Manual - Leave an Operator’s Manual for each system at the account. Discard previous version of the Operator’s Manual. 
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2 . Additional Service Considerations: 

• Software Installation and implementation of Pneumatic PCB Mandatory service flash 09-33 should be coordinated together where possible. 

• Perform Build 40 installation to any standalone Purepoint Laser at the same location. 

• An elective service flash for the Supervisor Assembly is pending. Review Constellation Instrument Log for System Messages 1006, 2500, 1359, 
1008, and 1009. If these have appeared 3 or more times, consider replacement of the Supervisor Module. 

• Check Fluidics Module Cassette Retaining clips described in Beacon articles titled “Constellation Cassettes Difficult to Insert/Remove” published in 
June and August 2009. 

3. Tracking: 

USA ONLY: A Retrofit activity has been created for each asset requiring this field implementation. Technical Service Personnel are to add the Diagnosis Code 
# SF619 in the Diagnosis Code field of the activity. Include completion of Constellation Software REL_2.00.53 in the comments section of the 
Activity. Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. Use only the special activity created for this field 
implementation. Update software version to the appropriate value on the Asset Record. 

SALSA USERS ONLY: Technical Service Personnel are to create a Retrofit Activity and add the Diagnosis Code # SF619 in the Diagnosis Code field. Include 
completion of Constellation Software REL_2.00.53 in the comments section of the Activity. Use Labor Type Code R08 - Field 
Implementation/Retrofit to record your labor. The labor and parts for this Field Implementation are to be charged to the Retrofit account. Note 
the Diagnosis Code # SF619 and the completion of Constellation Software REL_2.00.53 on the written Field Service Report. Complete the 
Field Implementation Report as directed below, or provide completion information to the ITC per ITCSOP-000678. Update software version to the 
appropriate value on the Asset Record. 

ALL OTHERS: Technical Service Personnel are to record the Tracking Code # SF619 and the completion of Constellation Software REL_2.00.53 in the 
comments section of the Field Service Report. The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

Complete the Field Implementation Report as directed below or provide completion information to the ITC per ITCSOP-000678. 

4. Retain Service Flash for reference. 


Initiator sign / date Owner sign / date Quality sign / date 


Other sign / date Other sign / date Other sign / date 
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1.0 


NOTICE OF CONFIDENTIALITY 


The information contained within this document is confidential and proprietary to Alcon Laboratories. This information shall not be reproduced or further 
disclosed, in whole or in part, to anyone other than Alcon employees without prior written consent from Alcon Laboratories. 

2.0 INTRODUCTION 

2.1 PURPOSE 

The purpose of this procedure is to provide additional instructions not included in the Service Manual, which are considered proprietary, but 
are required to service the Constellation® Vision System. 

2.2 Scope 

The scope of this document applies to the Constellation® Vision System. 

2.3 Overview 

The procedures that follow are proprietary addendums that may/may not require the use of Constellation OS and Application Software, but 

will require completion of the STP after they are performed. 

3.0 SAFETY PRECAUTIONS 

3.1 ILLUMINATOR BULB HANDLING 

3.1 .1 Both tabletop and auxiliary illuminators generate light by using a xenon bulb under high pressure. 

NOTE: If bulb is dropped, scratched, or otherwise mishandled bulb could explode and disperse glass shrapnel across a wide area. 

NOTE: When working with illuminators, follow manufacturer’s precautions regarding handling of bulb. Where possible, do not remove bulb from its 

protective alignment housing. 

NOTE: Protective Eyewear should be used when installing or removing bulb. 

NOTE: Do not make skin contact with the bulb. 

4.0 REFERENCE DOCUMENTS 

4.1 906-2120-001 Constellation Service Manual 


Read and Understand Each Section Completely Prior To Performing 


5.0 LAUNCH WINDOWS EXPLORER & TASK MANAGER 

5.1 Remove USB Cover from the Expansion Panel on rear of the Host and connect USB Keyboard. Note: USB cover should be reinstalled before 
completion of service. 

5.2 Launch Windows Explorer 
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5.2.1 Press “Ctrl-Alt-Del” and the “Windows Task Manager” will appear. 

5.2.2 Press “File / New Task (Run)”, the default should be “explorer” press “O.K.” and the Menu Bar will appear on the bottom. 

NOTE: If the Menu Bar disappears, press the “Windows Key” on your keyboard. 

5.3 For the cursor to appear, press “Start / Show Cursor.exe”. 

6.0 TERMINATING CONSTELLATION APPLICATION 

NOTE: Fault screens may prevent visibility of the Windows desktop or other applications unless the Constellation application is terminated. This may be 

necessary to complete other service activities, such as loading application software. 

6.1 Make certain the system is in the setup screen. 

6.2 Connect keyboard to the Constellation USB port. 

6.3 Press “Ctrl-Alt-Del” to obtain the Windows Task Manager screen. Then select the tab labeled Processes. 
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f§ [ Windows Task Manager 


File Options View Help 




Applications Processes | Performance | Networking | Users | 


Image Name 

| User Name | CPU | 

Mem UsageT 

wmiprvse.exe 

00 

6.000K 

explorer.exe 

00 

24,956 K 

spoolsv.exe 

00 

5,432 K 

wordpad.exe 

00 

6,880 K 


svchost.exe 

00 

5,292 K 

taskmgr.exe 

00 

6,064 K 

svchost.exe 

00 

3,056 K 

svchost.exe 

00 

14,504 K 

svchost.exe 

00 

4,304 K 

svchost.exe 

00 

3,376 K 

lsass.exe 

00 

1,348 K 

services.exe 

00 

4,232 K 

winlogon.exe 

00 

932 K 

csrss.exe 

00 

4,248 K 

osegwd.exe 

00 

3,660 K 

smss.exe 

00 

396 K 

MainApplication.exe 

00 

189,688 K 

AlconTftpServer.exe 

00 

14,480 K 

snmp.exe 

00 

3,656 K 

NgvsTime5erver.exe 

00 

10,792 K 

IAANTMon.exe 

00 

1,576 K 

msdtc.exe 

00 

4,976 K 

System 

02 

216 K 

System Idle Process 

SYSTEM 98 

16 K 


r Show processes From all users E nc | process 



Processes: 25 

CPU Usage: 4% 

Commit Charge: 392M / 2444M 

A 


Figure: 6-1 



Figure: 6-2 


6.4 Select “HostControllerShell.exe” followed by the “End Process” button, reference Figure: 6-1 . Press the “Yes” button to confirm termination of 
the task. 

NOTE: A red 1004 fault screen may appear, press “Ctrl-Alt-Del” again to see the Windows Task Manager screen. 

6.5 Select “MainApplication.exe” followed by the “End Process” button, reference Figure: 6-2. Press the “Yes” button to confirm termination of the 
task. 

6.6 Press “File / New Task (Run)”, the default should be “explorer” press “OK” and the “Menu Bar” will appear on the bottom. 

NOTE: If the Menu Bar disappears, press the “Windows Key” on your keyboard. 
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7.0 


INTEL STORAGE MATRIX HARD DRIVE UTILITY 


7.1 


Using the Hard Drive Utility as a diagnostic tool 

7.1 .1 When advisory 1 349 “A RAID hard drive has failed or is missing ” appears this utility is used to isolate which hard drive or cable may need 
to be replaced. 

7.1 .2 Launch Task Manager. Refer to section 5.0 for instructions. 

7.1.3 Click “Start” 

7.1 .4 Click All “Programs” 

7.1 .5 Click “Intel Matrix Storage Manager” 

7.1 .6 Click “Intel Matrix Storage Console” (Figure: 7-1) 

7.1 .7 Click on “View” menu and select “Advanced Mode” 
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Figure 7-1 
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Figure: 7-2 (Advanced view shown) 


7.1 .8 Selecting the first hard drive under RAID Hard Drives in the utility will show that the top drive is designated as “Device Port 0” 

(Figure: 7-2). 

7.1 .9 Selecting the second hard drive under the RAID Hard Drives in the utility will show that the bottom drive is designated as “Device Port 1” 

NOTE: When everything is working, the “Device Port” designation appears. But when a hard drive is down, the best place to determine 
which drive is not working is to look at the “Serial Number” on the actual Hard Drives 

Systems are manufactured with the drive cables labeled TOP and BOT respectively. Top hard drive is designated as “Device Port 0” while 
the lower hard drive is designated as “Device Port 1”. Select each hard drive to view the device port assignment and serial number. 

The upper drive is labeled “TOP” on the Host Module and the lower drive is labeled “BOT” on the Host Module. 

7.1 .10 Once you determine which “Hard Drive Member” is not active, you will have to determine if it is the Hard Drive or the cable causing the 
Advisory. 

7.1 .1 1 If the Hard Drive is being replaced, perform the steps in section 7.2 to replace the drive. 






7.2 Replacing A Failed Hard Drive 

This procedure requires a mouse and a keyboard and must be performed when a hard drive is replaced. 

NOTE: The Constellation was originally manufactured with 80Gb hard drives (276-333). Systems manufactured S/N 1003214001X and above 
were built 160 GB drives (276-370). In a RAID configuration, the replacement drive size must be equal to or greater than the existing drive. 
Therefore, a 160GB may be used to replace an 80GB, but an 80GB may not be used to replace a 160GB. 

7.2.1 Launch Task Manager. Refer to section 5.0 for instructions. 

7.2.2 Using a USB hub, connect mouse and keyboard. NOTE: A mouse is necessary to invoke a right click on the Non-RAID hard drive and 
select “Rebuild to this hard drive”. If a USB hub is not available, keyboard may be disconnected and mouse attached when the right click 
is needed. 

7.2.3 Select show cursor.exe 

7.2.4 Press touchscreen to show cursor 

7.2.5 Click “Start” 

7.2.6 Click All “Programs” 

7.2.7 Click “Intel Matrix Storage Manager” 

7.2.8 Click “Intel Matrix Storage Console” (Figure: 7-1 ) 

7.2.9 Click on “View” menu and select “Advanced Mode” 

7.2.10 Right click on the non-RAID hard drive in the device tree and select “Rebuild to this hard drive”. 

8.0 INSTALLING OPERATING SYSTEM (OS) SOFTWARE FOR SYSTEMS REL_2.01 .1 0 AND BELOW 

NOTE: For systems above REL_2.01 .10 refer to section 9.0 

8.1 Connect keyboard to the Constellation USB port, turn on the Constellation. When the Constellation splash screen appears, wait about 5 seconds, 
then press F1 1 key. 

8.2 When Figure: 8-1 appears, Insert the OS DVD, select “CD/DVD” and press ENTER. When “Press any key to boot from CD or DVD” appears, 
immediately Press ENTER. 

NOTE: If ENTER is not pressed within approximately 5 seconds, the Constellation will boot into the setup screen. System will require shutdown 

(not restart) before attempting again. 

NOTE: If "Choose Windows Setup EMS Enable" appears, press ESC to cancel. 
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Figure: 8-1 

8.3 System will proceed to load files and state “Windows is Loading Files” 

8.4 When files are loaded, system will be at Figure: 8-2 for approximately 2 minutes and then proceed to “X” prompt (Figure: 8-3). 



Figure: 8-2 



NOTE: The following command may auto populate by inputting first several characteristics (for example "Upg") and pressing TAB. 

8.5 At the “X” prompt, type the following - "UpgradeToConstellationEh10s.bat" and press enter. System will load the new OS image, but will 
restore all previous doctor memories, event logs etc... and end with 100% complete. 
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8.6 At the “X” prompt, type Exit and press Enter. 

8.7 Complete touchscreen calibration as outlined in Section: 11.0. 

8.8 Install Application Software as outlined in Section: 10.0. 

9.0 OPERATING SYSTEM (OS) VERSION 2.02 UPGRADE/REINSTALLATION AND APPLICATION SOFTWARE REL_2.02.60 AND ABOVE. 

NOTE: FOR SYSTEMS BEING UPDATED TO SOFTWARE REL_2.01.10 REFER TO SECTION 8.0. 

9.1 Connect keyboard to the Constellation USB port. 

9.2 Turn on Constellation. 

9.3 When the Constellation splash screen appears, wait about 5 seconds, then press F1 1 key. 

NOTE: If F11 is not pressed within approximately 5 seconds, the Constellation will boot into the setup screen. System will require shutdown 

(not restart) before attempting again. 

NOTE: If “Choose Windows Setup EMS Enable” appears, press ESC to cancel. 

9.4 When Figure: 30 appears, Insert the OS DVD, select “DVD” and press ENTER. 



Figure: 30 

9.5 When “Press any key to boot from CD or DVD...” is displayed immediately press ENTER. 

NOTE: If ENTER is not pressed within approximately 5 seconds, the Constellation will boot into the setup screen. System will require shutdown 

(not restart) before attempting again. 
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9.6 Wait approximately 2 minutes while the message “Windows is loading files...” followed by a window with “x:\windows\system32>wpeinit” 
displayed. After approximately 2 minutes, the Constellation OS installation menu shown in Figure: 31 will appear. 


================== Constellation OS Installation Menu ================ 

1 Full OS Installation <uill wipe away all data on the system> 

2 OS Upgrade/Re installation Cwill preserve Constellation customer data> 
Make a choice or hit ENTER to restart the system: 


Figure: 31 

9.7 NOTE: Option 1 will erase all system data and is only selected when it may be necessary to perform a Full OS installation. Be sure to 
select option “2 OS Upgrade/Reinstallation...” and press ENTER. 

9.8 When prompt appears to confirm “Upgrade Installation option chosen...” press y and then ENTER. 

9.9 The next window will display the percent of installation progress. When completed, press ENTER to return to installation menu and press ENTER 
again to restart system. 

9.10 The system will restart and after about 2 minutes Figure: 32 will be displayed. DO NOT respond to “press any key to boot off CD”. Remove OS 
DVD and insert Application Software DVD. Press ready after Application software has been inserted into DVD drive. 



Figure: 32 
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9.11 


When Figure: 33 is displayed press “Install Software”. Note: Screens shown in Figures 33 and 34 vary slightly in REL_3. 00.61 (CR3) software. 



Figure: 33 

9.12 When Figure: 34 is displayed remove Application Software DVD and press “Shutdown”. 



For Patents See The About Screen 

Figure: 34 

9.13 Complete touchscreen calibration per Section 11.0. 


Title: 

Drawing Number: 

Revision: 

SP, CONSTELLATION SYSTEMS 

920-2120-004 

G 


Sheet 13 of 30 





10.0 


APPLICATION SOFTWARE INSTALLATION 


NOTE: This section is completed when only Application Software Installation is needed. If Operating System Software is required install per 

section 9.0 

10.1 Insert Constellation Application Software DVD. Enter Maintenance mode by pressing Options / Field Service / 6294 / Close. 

10.2 Press “Install Software” and follow prompts to install software. 

10.3 When complete press Shutdown. Start system, remove Constellation Application Software DVD and ensure that appropriate software is loaded by 
verifying System Configuration in the Options/About screen. 

NOTE: Firmware Updates will occur during the initial power up sequence. 

11.0 TOUCHSCREEN CALIBRATION 

11.1 The system must be fully booted and be in the Constellation Application Setup Up Screen. 

1 1 .2 Launch Windows Explorer application as detailed in section 5.0 above. 

1 1 .3 Enter “Touchscreen Calibration Screen”, through the following path: 

11.3.1 Start / My Computer / Local Disk - C / Program Files /Tsharc/ Hwincal.exe (Figures: 11-1,11-2 and 11-3) 



Ed ^ ■ Hi **- 


■ . .. 

Figure: 11-1 



Figure: 11-2 



Figure: 11-3 
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1 1 .3.2 Use Tab Key to highlight “Screen Selection” and then use the Arrow Keys to highlight “Calibration”. 

1 1 .3.3 Use the Tab key to highlight “Configure” and then press Enter. 

1 1 .3.4 Press the Tab key once, then Arrow keys to highlight “20 Point Calibration” and press Enter. 

1 1 .3.5 Use the Tab Key until the “Black Box” appears around the “arrows Picture”, then press the “Space Bar” to enter the “Calibration Screen”. 

1 1 .3.6 You will now “Touch / Hold / Release” 20 points on the touchscreen to complete the calibration. 

1 1 .3.7 Press the touchscreen in many areas to ensure calibration is valid. Then press Accept, Apply and O.K. to accept settings. 

12.0 FLUIDICS MODULE ADJUSTMENTS 

12.1 REQUIRED TOOLS 

12.1 .1 The following tools are required to perform the Fluidics Adjustments in this procedure: 


DESCRIPTION 

PART NUMBER 

STARS Software 

995-2120-884 download from Intranet 

Extender Cables 

995-2120-866 

Pneumatic Tubing Extension 

995-2120-865 

4.0mm Blue Pneumatic Test Tubing 

043-028 

Latch Adjustment Tool 

995-2120-589 

Cassette Adjustment Tools 

995-2120-899 

Dry Cassette with test tubing 

812-3000-501 

3/32” Long handle ball end 

N/A 

2.0 & 3.0mm hex wrench 

N/A 

Slotted Screwdriver - small blade 

N/A 
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12.2 REGULATOR AND TEST POINT LOCATIONS 

Refer to Figure: 12-1 for Regulator and Test Point Location 


FLUIDICS MODULE - REAR VIEW 
Regulators and Test Points 



TP1 - 10 p«: 
RG1 - 10 psi 


TP4 - 45 ps 


RG4 - 45 psi 


S3 




TPS - 75 ps 


RG5 - 75 psi 


•Adjustment toots: 

R1 , R 2, R3. & R4 us© 3/32 hex 


RG3 - 30 mmHg 
TP3-30 


RG2 - 190 mmHg 
TP2-190 mmHg 


R5 requres 10mm wrencn for 
loc^ng nut and small slotted 
screwdnve'’ to adjust. 


Figure: 12-1 - Fluidics Regulators and Test Points 
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12.3 RG1 (INFUSION SOURCE) REGULATOR ADJUSTMENT 


NOTE: A STARS connection is not required for this adjustment. 

12.3.1 Insert Dry Test cassette. 

12.3.2 Measure pressure at TP1. Using 3/32 ball end hex wrench, adjust RG1 as necessary for 9.5 to 10.5 psi (10 psi nominal). 

12.4 RG3 (BACKUP INFUSION) REGULATOR ADJUSTMENT 

NOTE: A STARS connection is required for this adjustment. 

12.4.1 Select STARS Basic Connection mode and connect through Service Laptop. 

12.4.2 Ensure Constellation is in Maintenance mode by selecting Options>Field Service>6294>Close 

12.4.3 Select the STARS Maintenance tab. Refer to Figure: 12-3. 



Figure: 12-3 - RG3 Adjustment 


12.4.4 Insert Dry Cassette with test tubing set. 

12.4.5 Connect dark green striped tubing to DPM. 

12.4.6 Click on RG3 Adjustment “Start” button. 
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12.4.7 Verify pressure is between 27 and 33 mmHg. (nominal 30) 

12.4.8 Using 3/32 hex wrench, adjust RG3 as necessary. 

12.4.9 Discharge pressure at TP3-30mmHg test point one time. After pressure comes back, verify DPM reading is within range. 

12.4.10 Toggle RG3 “Stop/Start” buttons several times to verify output stability. 

12.5 RG4 (PINCHER PRESSURE) ADJUSTMENT 

NOTE: A STARS connection IS NOT required for this adjustment. 

12.5.1 Connect DPM to TP4. 

12.5.2 Verify regulator output reading is between 44 to 46 psi. 

12.5.3 Using 3/32 hex wrench, adjust RG4 as necessary. 

12.6 LATCH SENSOR ADJUSTMENT 

NOTE: A STARS connection is required for this adjustment. 

12.6.1 Select STARS Basic Connection mode and connect through Service Laptop. 

12.6.2 Ensure Constellation is in Maintenance mode by selecting Options>Field Service>6294>Close 

12.6.3 Select the STARS Maintenance tab. 

12.6.4 Select Cassette Sensors & Latch Adjustment “Run” to open the Cassette Sensors and Latch controls window. Refer to Figure: 12-4. 
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Figure: 12-4 - Cassette Sensors and Latch Adjustment 

12.6.5 Click “Latch OFF” button. 

12.6.6 Insert Latch Adjustment Tool 995-2120-589 small end (0.025) onto latch shaft. 

12.6.7 Click “Latch Close” button to turn ON latch cylinder. Adjust sensor up/down just until ‘Latch’ position indicator is green. 

12.6.8 After sensor is adjusted, click “Latch OFF” button and remove latch adjustment tool. 

12.6.9 Insert large end (0.060) of tool onto latch shaft. Click “Latch Close” button to close latch. Verify “Latch” indicator is red and does not turn 
green. 

NOTE: If necessary, repeat sensor adjustment above until test passes. 

12.6.10 Click ‘Latch OFF’ button. Remove rod adjustment tool. 

12.7 CASSETTE DETECTION SENSOR ADJUSTMENT 


NOTE: A STARS connection is required for this adjustment. 

12.7.1 Select STARS Basic Connection mode and connect through Service Laptop. 
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12.7.2 Ensure Constellation is in Maintenance mode by selecting Options>Field Service>6294>Close 

12.7.3 Select the STARS Maintenance tab. 

12.7.4 Select Cassette Sensors & Latch Adjustment “Run” to open the Cassette Sensors and Latch controls window. Refer to Figure 

12.7.5 Click “Latch Open” button. 

12.7.6 Insert Adjustment Fixture labeled “TOP” (995-2120-861). Lightly hold fixture in place during sensor adjustment. 

12.7.7 Loosen sensor screws to move sensor towards front of module until sensor indicator turns “ON”. 

12.7.8 Tighten sensors screws. 

12.7.9 Remove Fixture labeled “TOP”. 

12.7.10 Fully insert fixture labeled “GO/NO-GO”(995-2 120-860) with ‘GO’ at top. 

12.7.1 1 Verify both “Upper” and “Lower” indicators are ON. 

12.7.12 Reverse “GO/NO-GO” Fixture position so that ‘NO-GO’ is at top. 

12.7.13 Verify both “Upper” and “Lower” indicators are OFF. NOTE : If necessary, repeat sensor Cassette Sensor Adjustment above until verification 
passes. 

12.7.14 Remove “GO/NO-GO” Fixture. 

13.0 PNEUMATIC MODULE ADJUSTMENT PROCEDURE 

13.1 REQUIRED TOOLS 

The following tools are required to perform the Pneumatic Module Adjustments in this procedure: 


DESCRIPTION 

PART NUMBER 

STARS Software 

995-2120-884 Download from Intranet 

Extender Cables 

995-2120-866 

Pneumatic Tubing Extension 

995-2120-865 

Pneumatic Test Tubing 

812-3145-501 

AGF Tubing Extensions 

995 - 2120-923 

10 mm wrench 

N/A 

3/32” & 2.0mm hex wrench 

N/A 
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13.2 REGULATOR LOCATIONS 

Refer to Figure: 13-1 for Regulator Location 



Figure: 13-1 Pneumatic Pressure Regulator Locations 

13.3 PR1 REGULATOR ADJUSTMENT 

NOTE: A STARS connection is required for this adjustment. 

13.3.1 Select STARS Basic Connection mode and connect through Service Laptop. 

13.3.2 Ensure Constellation is in Maintenance mode by selecting Options>Field Service>6294>Close 

13.3.3 Select the STARS Maintenance tab. Refer to Figure: 13-2. 
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Figure: 13-2 - STARS PR1 & PR2 

13.3.4 Using Pneumatic Test Tubing, connect between DPM and Scissors port. Set to measure 85 psi. 

13.3.5 Click on PR1 “START”. NOTE: This adjustment requires flow through Forceps port. Leave Forceps port open. 

13.3.6 Verify pressure is between 79 to 81 psi. If not, loosen 10 mm locking nut and using the slotted screwdriver, adjust PR1 until pressure reading 
is between 79 to 81 psi. 

13.3.7 Tighten Locknut and verify reading after tightening. 

13.4 PR2 REGULATOR ADJUSTMENT 

NOTE: A STARS connection is required for this adjustment. 

13.4.1 Select STARS Basic Connection mode and connect through Service Laptop. 

13.4.2 Ensure Constellation is in Maintenance mode by selecting Options>Field Service>6294>Close 

13.4.3 Select the STARS Maintenance tab. 

13.4.4 Connect AGF Test Tubing to Scissors front port and red connector on rear panel. Refer to Figure: 13-3. 
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Figure: 13-3 - PR2 Test Setup 


13.4.5 Click PR2 “Start” button. NOTE: Pressure Flow through Forceps Port is normal. 

13.4.6 Turn stopcock lever OFF towards clear tubing side. 

13.4.7 After several seconds, pressure will cycle to 10 psi. Verify DPM pressure is between 9.5 and 1 1 .5 psi. If not, loosen 10mm locking nut and 
using a slotted screwdriver, adjust PR2 until pressure reading is between 9.5 to 1 1 .5 psi. 

13.4.8 Tighten Locknut and verify reading after tightening. 

13.4.9 Click PR2 “Stop” Button. 
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14.0 BACKUP/RESTORE PNEUMATICS DATA FILES 


NOTE: Complete this procedure as part of the replacement process for the Pneumatics PCB. 

14.1 Connect USB Keyboard to the Constellation. 

14.2 Turn the Constellation system on, after it has completed the startup sequence 

14.3 Launch Windows Explorer application as detailed in section 5.0 above. 

14.4 In Windows Explorer navigate to C:\Proqram Files\Alcon Labs\Submodules\ . and then create a new folder named “temp”. 

14.5 From within the Submodules folder copy the PneumaticsFlash.backup, highlight the file and press “Ctrl-C”. 

14.6 Navigate into the just created “temp” folder then press “Ctrl-V” to paste the PneumaticsFlash.backup file. 

14.7 View the Valve Metrics data using the Pneumatics shell 

• Press the Windows “Start” button located on menu bar. 

• Select “PnShell.exe”, this will result in a popup window with a Pneumatics> prompt. 

• Type “valvemetrics” and press “Enter”. 

• Record the values. You will use these values to compare after restoring the pneumatics data. 

Scissors A: 

Scissors B: 

Vit. 4-Way: 

Forceps : 

14.8 Shutdown the Constellation system and replace the Pneumatics PCB. 

14.9 Turn the Constellation system on, after it has completed the startup sequence, launch Windows Explorer once more. 

14.10 Navigate to the “temp” folder created above; select the backup file “PneumaticsFlash.backup” then press “Ctrl-C” to copy. 

14.1 1 Navigate up to the C:\Proqram Files\Alcon Labs\Submodules\ directory and paste the file by pressing “Ctrl-V”. 

14.12 Launch the Pneumatics shell: 

• Press the Windows “Start” button located on menu bar. 

• Select “PnShell.exe”, this will result in a popup window with a Pneumatics> prompt. 

• Type flashrestore and press “Enter”. 

NOTE: You may see error 6111 displayed along with the PASS messages, just ignore as long as all show “PASS” status. 
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14.13 To verify Valve Metrics data in the Pneumatics shell, type “valvemetrics”, press "Enter” and verify that values are the same as those recorded 
prior to the replacement of the Pneumatics PCB. 

Scissors A: 

Scissors B: 

Vit. 4-Way: 

Forceps : 


14.14 Close the popup window. 

14.15 From within Explorer select and delete the “temp” directory. 

14.16 Restart the Constellation. 

15.0 SUPERVISOR REPLACEMENT AND RESTORATION OF TABLE TOP ILLUMINATOR FLASH DATA 

Note: Record Tabletop Lamp hours. This value should be the same after completion of this procedure. 

15.1 In Windows Explorer, create a temporary folder to copy the following files: 

NOTE: Use Keyboard to highlight, COPY (control-C) and PASTE (control- V) files. Other methods may cause accidental file movement 
resulting in system faults. 

C:\Program Files\Alcon Labs\Submodules\Toplllum-PowerHistory.backup 
C:\Program Files\Alcon Labs\Submodules\Toplllum-LumenDisplay.backup 
C:\Program Files\Alcon Labs\Submodules\Toplllum-Calibration. backup 

15.2 Shutdown the Constellation and install the replacement Supervisor per Service Manual. 

15.3 Turn the Constellation system on, after it has completed the startup sequence 

15.4 Launch Windows Explorer application as detailed in section 5.0 above. 

15.5 In Windows Explorer, replace the following files with files previously saved in temporary folder previously: 

C:\Program Files\Alcon Labs\Submodules\Toplllum-PowerHistory.backup 
C:\Program Files\Alcon Labs\Submodules\Toplllum-LumenDisplay.backup 
C:\Program Files\Alcon Labs\Submodules\Toplllum-Calibration. backup 

15.6 Start Supervisor shell: 

• Press <Start> located on menu bar (bottom left corner screen). 

• Select <SuShell.exe> and “Supervisor^’ prompt appears 

• Type “flashrestore” and hit “Enter” and Make certain the following confirmations display: 

Restore Toplllum-PowerHistory. Backup PASS 

Restore Toplllum-LumenDisplay. Backup PASS 

Restore Toplllum-Calibration. Backup PASS 
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NOTE: Error 5111 displayed is normal as long as the above backup files are “PASS”. If any of these "FAIL" take the action listed below: 

"Toplllum-PowerHistory. Backup FAIL" - Note the Lamp hours recorded earlier on STP Data Sheet and in the Constellation Service History 
Log entry. 

"Toplllum-LumenDisplay. Backup FAIL" - Note on STP Data Sheet. This file is for possible future implementation and currently not used. 

"Toplllum-Calibration. Backup FAIL" - contact Technical Support with Illuminator Serial number and request calibration file. It will be 
necessary to restore original calibration file. 

15.7 Restart the Constellation. Verify Lamp hours are the same as previously recorded. If not, note the Lamp hours recorded earlier on STP Data 
Sheet and in the Constellation Service History Log entry. 

15.8 Delete temporary folder created in step 15.1 . 

15.9 Restart the Constellation. 

16.0 RESTORE TABLE TOP FLASH DATA WHEN REPLACING TABLE TOP ILLUMINATOR CONTROL PCB 

16.1 NOTE: If Illuminator error prevents communication and the following command to run, it will be necessary to contact Technical Support for 
calibration file. 

16.2 Turn the Constellation system on, after it has completed the startup sequence 

16.3 Launch Windows Explorer application as detailed in section 5.01. 

16.4 Start Supervisor shell by: 

• Pressing “Start” located on Menu bar (bottom left corner screen). 

• Select “SuShell.exe” and Supervisor prompt appears 

• Type “eepromfile get=cal-tt.bin” and hit “Enter”. Note: verify that the “cal-tt.bin” has just been copied to the C:\Program Files\Alcon 
Labs\Submodules\. 

16.5 Replace the Table Top Control PCB and push in the Table Top Illuminator Module to the Constellation system. “Advisory 5102” is displayed 
because the EEPROM on the new Illumination Control PCB does not contain valid calibration data. 

16.6 Start Supervisor shell by: 

• Pressing “Start” located on Menu bar 

• Select “SuShell.exe” and Supervisor prompt appears 

• Type “eepromfile put=cal-tt.bin” and hit “Enter”. 

16.7 Restart the Constellation. System Info 5109 may appear because the calibration data was recovered from compressed data instead of original 
data of Table Top Illuminator Module. 
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17.0 RESTORE AUXILIARY ILLUMINATOR FLASH DATA WHEN REPLACING AUXILIARY ILLUMINATOR CONTROL PCB 


17.1 With the Constellation system turned off. Remove the Auxiliary Illuminator Module and connect USB Keyboard. 

17.2 Turn the Constellation system on, after it has completed the startup sequence 

17.3 Launch Windows Explorer application as detailed in section 5.0 above. 

17.4 In Windows Explorer, create a temporary folder to save the following files: 

C:\Program Files\Alcon Labs\Submodules\Auxlllum-PowerHistory.backup 
C:\Program Files\Alcon Labs\Submodules\Auxlllum-LumenDisplay.backup 
C:\Program Files\Alcon Labs\Submodules\Auxlllum-Calibration. backup 

17.5 Turn off system. 

17.6 Replace Auxiliary Illuminator Control PCB and put all the covers back. 

17.7 Push in the Auxiliary Illuminator Module first and then turn on system. 

NOTE: “Firmware loading...” message may appear after system initialization along with Advisory 7102 due to Calibration Data is corrupted 
because of new Auxiliary Control PCB, ignore 7102. 

17.8 In Windows Explorer, replace the following files with files saved in temporary folder previously: 

Note: Copy the files saved in temporary folder and replace them with the following files. Do not use the “move” command. 

C:\Program Files\Alcon Labs\Submodules\Auxlllum-PowerHistory.backup 
C:\Program Files\Alcon Labs\Submodules\Auxlllum-LumenDisplay.backup 
C:\Program Files\Alcon Labs\Submodules\Auxlllum-Calibration. backup 

17.9 Start Auxiliary shell: 

• Press “Start” located on menu bar (bottom left corner screen). 

• Select “AiShell.exe” and “Auxllluminator” prompt appears. 

• Type “flashrestore” and hit “Enter”. Make certain the following confirmations display: 

Restore Auxlllum-PowerHistory.Backup PASS 

Restore Auxlllum-LumenDisplay.Backup PASS 

Restore Auxlllum-Calibration. Backup PASS 

NOTE: You may see error 7111 displayed along with it, just ignore as long as the above backup files are “PASS”. 

NOTE: It’s recommended to remove temporary folder. 
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18.0 RESTORE ILLUMINATOR CALIBRATION DATA 


NOTE: XXXXXXXXXXX is the serial number for the Illuminator. 

18.1 Turn the Constellation system on, after it has completed the startup sequence 

18.2 Launch Windows Explorer application as detailed in section 5.0 above. 

18.3 Insert SD card that contains calibration data file. 

18.4 Copy calibration data file to C:\Program Files\Alcon Labs\Submodules\ 

18.5 Bring Constellation screen to the front by touching Constellation screen. 

18.6 Press the Windows key to select: 

18.6.1 sushell for Table Top Illuminator. 

18.6.2 aishell for Auxiliary Illuminator. 

18.7 For Table Top Illuminator: 

18.7.1 Type “eepromfile put=C AL-XXXXXXXXXXX.bin” at Supervisor command prompt. 

18.8 For Auxiliary Illuminator: 

18.8.1 Type “calibration putsCAL-XXXXXXXXXXX.txt” at Auxllluminator command prompt. 

18.9 Check for error returned from command prompt. If no message returned, close command prompt by pressing “ESC”. 

18.10 Delete calibration file CAL-XXXXXXXXXXX.bin or CAL-XXXXXXXXXXX.txt from “C:\Program Files\Alcon Labs\Submodules\” 

18.1 1 Restart the Constellation system. 

NOTE: It’s recommended to remove temporary folder. 

19.0 212-1010-502FS HOST MODULE REPLACEMENT REVISIONS AG AND ABOVE 

NOTE: The 212-1010-502FS Flost Module Revisions AG and above need the WiFi PCB and antenna transferred from the existing Host Module. 

19.1 NOTE: Cable Assembly W79 located between the WiFi PCB and rear panel does not require removal. Refer to Service Manual for Host Module 
Components Removal. 

19.2 Remove WiFi PCB and antenna from existing Host Module. 

19.3 Install WiFi PCB into the replacement Host Module. 

19.4 Remove Host rear panel as shown in figure 19-1 . 

19.5 Connect cable W79 to WiFi PCB as shown in Figure 19-2. 

19.6 Replace rear panel and install antenna to rear panel connector. 
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20.0 COPYING THE TECHNICIAN’S LOG WHEN A SYSTEM FAULT IS DISPLAYED. 


20.1 Insert SD card while system fault is displayed. 

20.2 Press and release the screen’s upper-right corner, and within two seconds press and release the screen’s upper-left corner. 

20.3 A message appears “The log will be written to the SD card. You may see a message saying the log is being saved. 

20.4 A tone will sound when the write is complete and a message “ Log file successfully saved" is displayed when it has been successfully written. 
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Alcan 

Service Flash 
Volume 10-08 REV. A 


Service Details: 


Service Flash Number 

10-08 

Initiated By: 

Lance Calvin 

Title / Description 

Constellation CA1 & Touchscreen Improvement 

Siebel / SALSA Diagnosis Code 

SF622 Constellation Software CA1 REL_2.01 .10 & Improved Touchscreen Responsiveness 

Products Affected 

Constellation 

Date Issued 

May 18, 2010 

Implementation Type 

MANDATORY 

Engineering Change Number (ECN) 

21010675 Software implementation into the TableTop Assembly and Display Interface PCB A 

Related CAPA 

10024-OTS Modified Constellation® Vision System - Correction 

Purpose 

Upgrade all Constellations with software release 2.01.10 and Display Interface PCB p/n 212-3326-501 to improve 
system reliability. 

Background 

REL_2.01.10 addresses 17 customer reliability issues. 16 are implemented in application Software REL_2.01.10 and 
one with a circuitry change to the Display Interface PCB. 

o Unrequested system shutdowns 

• Preventing noise glitches on the shutdown line 

• Removes the timeout and shutdown of the Constellation if the standby switch is depressed twice during power- 
up 

o System Messages 

• System Message 6208: Reduces the chances of getting the system message due to marginal air pressure 

• System Message 3050: Updated the cassette class to send a cancel clean command if the pneumatics air 

pressure is lost while cleaning is in progress. 

• System Message 2550: Added multiple reads of the Footswitch status registers. 

• System Message 1002: Depresses the treadle in Extrusion after system advisory 2203. 

• System Message 2301 : Modified the watchdog process to ensure that the minimum time period between 

watchdog strobes is always > 5 ms no matter of the CPU load 

• System Message 1014: Eliminating system message when deploying Help Form 

• System Message 7050: Stack overflow non-conformity 

• System Message 3400 / 3420 / 3477: Update valid voltage range for infusion pressure sensor 0 mmHg offsets 
to meet manufacturing specifications 

o Customer Satisfaction 

• Update prime time out for 25 gage Vit probes to meet specifications 

• Allow EH1 (SW 2.00.53) Language Packs to Run on CA1 (SW 2.01.10) Release 

• Illuminator: Ring illumination should stay green until both RFID and fiber are lost (eliminates flashing RFID) 

• Touch screen not responding 

• Resource conflict in System Metrics 

• Debugger can freeze application if Help doesn’t close gracefully 

• Table Top Illuminators have a higher than normal intensity output 
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Implementation: 


U.S Based Systems - Due Date 

Pending 51 OK Approval 

Non U.S. Systems - Due Date 

Pending Regulatory Approval by Country 

Estimated Parts Availability 

Now 

Serial Numbers Affected 

Serial Numbers will be issued on a country basis and will be an addendum to this document. 

Estimated Time Required / Duration 

45 minute for the software upgrade and PCB replacement, this does not include travel and time to complete the STP. 

Pre-requisites 

N/A 


Parts required: 


Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

1 

212-3326-501 

ASSY, PCB, DISPLAY INTERF 

No 

No 


Tools / Supplies required: 


Quantity 

Part Number 

Description 

2 

212-3110-506 

ASSY, DVD, APPL CONST 2.01.10 

N/A 

920-2120-004 

Constellation Service Procedure 


Service Engineer Training Requirements: 


Training Type 


Product specific service training / certification required 


□ 

Additional training required beyond product specific service training 

Defined within procedure. 


Description of Action to be Taken: 

1. Install Constellation application software release 2.01 .10, using DVD part number 212-3110-506 per instructions in service procedure 920-2120-004. 

2. Replace the current Display Interface PCB part number 212-1 794-501 contained in the LCD Display Assembly with part number 212-3326-501 . Re-assemble 
the complete LCD Display Assembly. 

3. Complete the Constellation STP. NOTE: The STARS STP defaults to list REL_2.00.53 on the Data Sheet. This must be changed manually to REL_2.01 .10. 

4. Documentation Process and Parts Disposition 
4.1. USA Only 

• Use only the special activity created for this field implementation. (DO NOT DELETE) 

• SF622 in the Diagnosis Code field of the activity 

• Include “Constellation Software CA1 REL_2.01.10 & Improved Touchscreen Responsiveness” in the comments section of the Activity. 

• Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. 
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• Update software version to the appropriate value on the Asset Record. 

• Parts Disposal: Dispose the Display Interface PCB per local requirements. 

4.2. SALSA USERS ONLY 

• Create a Retrofit Activity and add the Diagnosis Code # SF622 in the Diagnosis Code field 

• Include “Constellation Software CA1 REL_2.01.10 & Improved Touchscreen Responsiveness” in the comments section of the Activity. 

• Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. 

• The Diagnosis Code # SF622 and the completion of “Constellation Software CA1 REL_2.01 .10 & Improved Touchscreen Responsiveness” on 
the written Field Service Report 

• Complete the Field Implementation Report as directed below, or provide completion information to the ITC per ITCSOP-000678. 

• Update software version to the appropriate value on the Asset Record. 

• Parts Disposal: Dispose the Display Interface PCB per local requirements. 

4.3. ALL OTHERS 

• Technical Service Personnel are to record the Tracking Code # SF622 

• Include “Constellation Software CA1 REL_2.01.10 & Improved Touchscreen Responsiveness” in the comments section of the Activity. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account if applicable. 

• Complete the Field Implementation Report as directed below, or provide completion information to the ITC per ITCSOP-000678. 

• Update software version to the appropriate value on the Asset Record. 

• Parts Disposal: Dispose the Display Interface PCB per local requirements. 

5. Retain Service Flash for reference. 


FIBER DETECTION 


Initiator sign / date 


FIBER DETECTION 

Owner sign / date 


FIBER DETECTION 

Quality sign / date 


Other sign / date 


Other sign / date 


Other sign / date 
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Service Flash 
Volume 10-09 Rev. A 


Service Details: 


Service Flash Number 

10-09 

Initiated By: 

Lance Calvin 

Title / Description 

Constellation Information update regarding SF 622/ Volume 10-08 

Siebel / SALSA Diagnosis Code 

N/A 

Products Affected 

Constellation 

Date Issued 

May 21, 2010 

Implementation Type 

None 

Engineering Change Number (ECN) 

N/A 

Related CAPA 

N/A 

Purpose 

To provide assistance to field engineers when performing the upgrades detailed in service flash 10-08 for the 
Constellation system. This information is based on field engineer’s feedback from some of the initial upgrades. 


This informational update will be shared in a question and answer format. 


Questions and Answers regarding CA1 & Touchscreen Improvement Field Implementation: 


STARS STP Software Configuration 

Q: The STARS STP software configuration defaults to REL_2.00.53. How do I change this? 

A: Manually input the applicable version into the “System Software” field located under the” Info” tab. 


Background 



System Message 5109 “The calibration data for the Illuminator has changed...” 

Q: After installing Constellation application software release 2.01 .10 the system displayed a System Info 5109 

message, why is this happening? 


A: REL_2.01 .10 software installation forces decompression of the illuminator calibration data. A 5109 will be 

displayed during first power up after installing or re-installing of application software 2.01.10. 
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Service Procedure Steps 

Q: What procedure steps need to be completed to load the application software in the service procedure 

920-2120-004? 

A: Application Software Installation (section 8.0) is the only step required for the REL_2.01 .10 software update. 

There is no need to backup the illuminator calibration files or to load laser software, as was the case with EH1. 

Additionally; Service Procedure 920-2120-004, as noted in the documents Purpose statement, “is to provide 
additional, proprietary instructions, that are not included in the Service Manual, but are required to service the 
Constellation.” This means, this document is an extension of the Maintenance & Troubleshooting section of the 
service manual. This being the case, all Constellation trained service engineers need to maintain a copy of the 
latest revision of this document. 

System messaqe 1011 momentarilv displayed during update 

Q: 1 pressed the software “install” button and saw a 101 1 system message momentarily display. The software 

installation continued and completed without any other messages. Is this normal? 

A: A system message 101 1 may be displayed momentarily during the software update. This is considered normal. 

This is due to the timing of the installation sequence and Constellation system monitoring. 

ITC New Product Shipments 

Q: Will new Constellation systems being shipped contain CA1 application software and/or the new Display Interface 

PCB? 

A: Until we have completed the new 51 OK process, systems will continue to ship from the ITC with EH1 software 

and the old style Display Interface PCB. Until regulatory approval is achieved in all countries, the 10-08 Service 
Flash will be rereleased and redistributed which will include updates to the country list and the serial number 
spreadsheet (including the addition of any Constellation systems recently shipped from ITC Manufacturing). 

Sales Rep Notification 

Q: Do 1 need to notify my Sales Rep when customer systems have been updated? 

A: Yes, please notify the customer’s equipment representative when an update has been completed. 




Form ITCDOC-001 1 06, Version 2.0, Page 2 of 2 


Parent Document: ITCSOP-000678 


Supercedes: N/A 


Service Flash 
Volume 10-09 Rev. A 


Alcon 


Implementation: 


U.S Based Systems - Due Date 

N/A 

Non U.S. Systems - Due Date 

N/A 

Estimated Parts Availability 

N/A 

Serial Numbers Affected 

N/A 

Estimated Time Required / Duration 

N/A 

Pre-requisites 

N/A 


Parts required: 


Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

N/A 

N/A 

N/A 

N/A 

N/A 


Tools / Supplies required: 


Quantity 

Part Number 

Description 

N/A 

N/A 

N/A 



Service Engineer Training Requirements: 


Training Type 

□ 

Product specific service training / certification required 

□ 

Additional training required beyond product specific service training. Defined within procedure. 


SIGNATURE ON FILE 

SIGNATURE ON FILE 

SIGNATURE ON FILE 

Initiator sign / date 

Owner sign / date 

Quality sign / date 

SIGNATURE ON FILE 



Other sign / date 

Other sign / date 

Other sign / date 
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Service Flash - June 24, 2011 
Volume 11-21 Rev. B 


Service Details: 


Service Flash Number 

Volume 11-21 Rev. B 

Initiated By 

Laurie Ward 

Title / Description 

Constellation REL_2.02.60 - CR2 Software 

Siebel / SALSA Diagnosis Code 

SF627 

Products Affected 

CONSTELLATION 

Date Issued 

June 24, 2011 

Implementation Type 

Mandatory 

Engineering Change Number (ECN) 

20110259 (software), 20110914 (system) 

Related CAPA 

R&D Project # A00180 DHF #448 

Purpose 

Upgrade Constellation systems to Operating Software version 2.02 and Application software release REL_2.02.60. 

Background 

Software REL_2.02.60 (commonly referred to as CR2) includes approximately 350 software changes to improve reliability and add 
enhancements. A high level summary of changes is included with this service flash. 

Service STP has been updated to include test for the new 7500 cuts per minute feature. 

STARS must be updated to version 6.0 for CR2 compatibility. 

NOTE: It is recommended that SF628 L5 Valve Replacement and SF629 Laser RFID PCB be performed at the same time as CR2 
installation. 


Implementation: 


U.S. Based Systems - Due Date 

September 5, 201 1 

Non U.S. Systems - Due Date 

October 5, 201 1 

Estimated Parts Availability 

Now 

Serial Numbers Affected 

See Attached 

Estimated Time Required / Duration 

30 minutes not including travel time and time to complete the STP 
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Pre-requisites 

N/A 

Parts required: 

Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

1 

8065751882 

MANUAL, OPS, CONST_REL_2.02.ZZ 

No 

No 


Tools / Supplies required: 


Quantity 

Part Number 

Description 

2 

212-3108-503 

ASSY, DVD, OS INST CONST 2.02 

2 

212-3110-507 

ASSY, DVD, APPL CONST 2.02.60 

1 

812-3145-503 

ASSY, TUBING, PNEU TEST 7500 MFG 


Service Engineer Training Requirements: 



Training Type 

[X] 

Product specific service training / certification required 

[ ] 

Additional training required beyond product specific service training. Defined within procedure. 


Description of Action to be Taken: 

1 . Install Constellation Operating System Version 2.02 and Application Software REL_2.02.60 per section 19.0 in Constellation Service Procedure 920-2120-004. 
Appendix I contains a reference copy of installation instructions. 

2. Perform Service Test Procedure. 

3. Operator Manual - Leave an Operator Manual for each system at the account. Discard previous version of the Operators Manual. 

4. Documentation Process and Parts Disposition: 

USA Only: 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code #SF627 in the Diagnosis Code of the activity 

• Include “Constellation REL_2. 02.60 - CR2 Software” in the comments section of the activity. 

• Use labor type code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 

• Update software version to the appropriate value on the Asset Record. 

SALSA USERS ONLY: 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code # SF627 in the Diagnosis Code field of the Activity. 
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• Include “Constellation REL_2. 02.60 - CR2 Software” in the comments section of the Activity. 

• Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

• Update software version to the appropriate value on the Asset Record. 

ALL OTHERS 

• Technical Service Personnel are to note the Tracking Code # SF627 and the completion of “Constellation REL_2. 02.60 - CR2 Software” in the comments 
section of the Field Service Report. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account if applicable. 

• Complete the Field Implementation Report and provide completion information to the ITC per ITCSOP-000678. 

5. Retain Service Flash for reference. 


Revision History: 


Revision 

Notes 

A 

Initial Release 

B 

Added note that STARS must be updated to version 6.0 for CR2 compatibility, updated serial number list and added Appendix 1. 


Signature on file 


Signature on file 


Signature on file 


Initiator sign / date 


Owner sign / date 


Quality sign / date 


Other sign / date 


Other sign / date 


Other sign / date 
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19.0 OPERATING SYSTEM (OS) VERSION 2.02 UPGRADE/REINSTALLATION AND APPLICATION SOFTWARE REL_2.02.60 AND ABOVE. 

NOTE: FOR SYSTEMS BEING UPDATED TO SOFTWARE REL_2.01 .1 0 REFER TO SECTION 8.0. 

19.1 Connect keyboard to the Constellation USB port. 

19.2 Turn on Constellation. 

19.3 When the Constellation splash screen appears, wait about 5 seconds, then press F11 key. 

NOTE: If F1 1 is not pressed within approximately 5 seconds, the Constellation will boot into the setup screen. System will require shutdown 

(not restart) before attempting again. 

NOTE: If “Choose Windows Setup EMS Enable” appears, press ESC to cancel. 

19.4 When Figure: 30 appears, Insert the OS DVD, select “DVD” and press ENTER. 



Figure: 30 

19.5 When “Press any key to boot from CD or DVD. . .” is displayed immediately press ENTER. 

NOTE: If ENTER is not pressed within approximately 5 seconds, the Constellation will boot into the setup screen. System will require shutdown 

(not restart) before attempting again. 


Title: 

SP, CONSTELLATION SYSTEMS 

Drawing Number: 

920-2120-004 

Revision: 

E 
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19.6 Wait approximately 2 minutes while the message “Windows is loading files...” followed by a window with “x:\windows\system32>wpeinit” 
displayed. After approximately 2 minutes, the Constellation OS installation menu shown in Figure: 31 will appear. 


================== Constellation OS Installation Menu ================ 

1 Full OS Installation <will wipe away all data on the system> 

2 OS Upgrade /Re installation <will preserve Constellation customer data> 
Make a choice or hit ENTER to restart the system: 


Figure: 31 

19.7 NOTE: Option 1 will erase all system data and is only selected when it may be necessary to perform a Full OS installation. Be sure to 
select option “2 OS Upgrade/Reinstallation...” and press ENTER. 

19.8 When prompt appears to confirm “Upgrade Installation option chosen...” press y and then ENTER. 

19.9 The next window will display the percent of installation progress. When completed, press ENTER to return to installation menu and press ENTER 
again to restart system. 

19.10 The system will restart and after about 2 minutes Figure: 32 will be displayed. DO NOT respond to “press any key to boot off CD”. Remove OS 
DVD and insert Application Software DVD. Press ready after Application software has been inserted into DVD drive. 



Figure: 32 
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19.1 1 When Figure: 33 is displayed press “Install Software”. 



Figure: 33 

19.12 When Figure: 34 is displayed remove Application Software DVD and press “Shutdown”. 



Figure: 34 

19.13 Complete touchscreen calibration per Section 11.0. 
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CR2 Modifications 



CR2 Modifications 


When going from 
Surgery to End 
Case, the 
transition popup 
may prompt the 
user if they want 
to turn off 
infusion-F/AX. 
This also affects 
the automatic 
cleaning of the 
cassette. 




1 











CR2 Modifications 



? button now 
displays dialog 
to select either 
Help videos or 
Operator’s 
Manual - 
available from all 
screens: Setup, 
Surgery, End 
Case. 


Alcari 


CR2 Modifications 


Added a label 
to the priming 
dialog (only in 
Surgery 
screens) to 
give 

directions to 
the user to 
“Press to 
Start Prime”. 






CR2 Modifications 


Updated layout 
of U/S panels 
(with an Ozil 
handpiece) for 
better visual 
understanding of 
the 

functionalities. 
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CR2 Modifications 


User Friendliness 

■ Updated various video overlay screens for more intuitive experience 

■ Tone for “bottle empty” messages will repeat until an action is selected. 

■ Normalized the volume level between the elevated infusion tone and the 
annunciated time. 

■ Removed the automatic displaying of the “Quick Save” dialog. 

■ Added audio confirmation for infusion, F/AX, and irrigation changes made 
on the touchscreen. 

■ Proportional diathermy and reflux will no longer be disabled when a 
“blocking” dialog is displayed. 

Bar Code Scanning 

■ Ability for the user to add unrecognized bar codes to the system. 

■ The gauge size for Vit probe, VFC, and infusion cannula is automatically 
reflected on the Setup screen when pak is scanned. 


Alcari 


CR2 Modifications 


Bubbles 

■ Modified the infusion prime algorithm to “cross-prime” the cassette to help 
reduce bubbles getting stuck in the infusion path between chamber A and B. 

■ Modified the infusion calibration algorithm to be less sensitive to noisy flow 
readings (due to movement of the tubing set or air bubbles passing through the 
cannula during calibration). 

■ Modified the aspiration port closure sequence to reduce regurgitation when 
aspiration is turned off. 

Illumination / Laser 

■ Illuminator LED’s will not “change” unless the status of both RFID and fiber 
detect changes (will eliminate “flashing” LED’s). 

■ Laser specific settings now stored by probe type instead of by extraction tip 
gauge size (to be consistent w/ PurePoint). 

■ Updated method for storing illuminator values to avoid user confusion (default is 
now “none”). 


Alcari 


CR2 Modifications 


Priming 

■ Priming Time Out - Fluidics will now disregard the PEL setting during the 
cassette prime sequence (there was the possibility that the cassette prime 
pressure could be too low causing the prime sequence to take longer than 
necessary and fail due to a timeout). 

■ Updated method for storing illuminator values to avoid user confusion 
(default is now “none”). 

IT 

■ Added a dialog to allow the user to configure the Constellation® system’s 
wireless connection parameters (previously required Alcon TS & some 
hospital IT departments don’t allow foreign configurations on their network). 

AGF 

■ Modified %-cc mapping in AGF algorithm so that the cc value will always 
synchronize with the % value (using slider bar). 


Alcari 


CR2 Modifications 


Back Office / Invisible to User 

■ Addresses user activated issues that can result in system messages 1012, 
1013, or 1014. 

■ Added vacuum ramping to Linear Frag mode (same as 3D). 

■ “Out of context” flow mode advisories will no longer be displayed when 
they’re not relevant. 

■ Added the structure to support turning on/off specific functionalities (for 
future releases). 

■ Optimized code to improve system timing (button presses to display dialogs, 
transitioning from Setup to Surgery, etc.). 

■ All user actions are now stored in the log (previously only stored prior to a 
fault). 

■ Updated illuminator compression algorithm to be more efficient (also 
requires new calibration s/w on the floor - in progress). 

■ Ability to install translated Operator’s Manuals. 


Alcari 
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Service Flash - June 24, 2011 
Volume 11-22 Rev. B 


Service Details: 


Service Flash Number 

Volume 11-22 Rev. B 

Initiated By 

Laurie Ward 

Title / Description 

Constellation L5 Valve Replacement 

Siebel / SALSA Diagnosis Code 

SF628 

Products Affected 

CONSTELLATION 

Date Issued 

June 24, 2011 

Implementation Type 

Mandatory 

Engineering Change Number (ECN) 

20110259 (CR2 Software), 20110914 (CR2 System ECN) 

Related CAPA 

N/A 

Purpose 

To ensure that L5 “Vit Cut Valve” is new with introduction of 7500 cuts per minute (cpm) feature included with CR2 software. 

Background 

L5 is located in the Pneumatic Module and commonly referred to as the “Vit Cut Valve”. L5 is a 4-way fast acting valve used to 
provide pulsed pressure necessary to activate the Ultravit probe. L5 is being replaced on systems updated to CR2 software 
(REL_2.02.60) to support the introduction of the 7500 cpm feature. 


Implementation: 


U.S. Based Systems - Due Date 

September 5, 201 1 

Non U.S. Systems - Due Date 

October 5, 201 1 

Estimated Parts Availability 

Now 

Serial Numbers Affected 

See Attached 

Estimated Time Required / Duration 

45 minutes for valve replacement; this does not include travel time and time to complete the STP 

Pre-requisites 

N/A 


Parts required: 


Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

1 

212-3175-001 

VALVE ASSY, VIT, 4-WAY L5 

No 

No 
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Tools / Supplies required: 


Quantity 

Part Number 

Description 

N/A 

N/A 

N/A 


Service Engineer Training Requirements: 



Training Type 

[X] 

Product specific service training / certification required 

[ ] 

Additional training required beyond product specific service training. Defined within procedure. 


Description of Action to be Taken: 

1 . See Appendix I for Instructions. 

2. Complete Service Test Procedure. NOTE: It is recommended that the 7500 CPM test be performed first to verify L5 functionality. 

3. Retain Service Flash for reference. 

4. Documentation Process and Parts Disposition: 

USA Only: 

• Parts Disposal: Dispose removed L5 per local requirements. 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code # SF628 in the Diagnosis Code field of the Activity. 

• Include “Constellation L5 Valve Replacement” in the comments section of the activity. 

• Use labor type code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 

SALSA USERS ONLY: 

• Parts Disposal: Dispose removed L5 per local requirements. 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code # SF628 in the Diagnosis Code field of the Activity. 

• Include “Constellation L5 Valve Replacement” in the comments section of the Activity. 

• Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

ALL OTHERS 

• Parts Disposal: Dispose removed L5 per local requirements. 
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• Technical Service Personnel are to record the Tracking Code # SF628 and the completion of “Constellation L5 Valve Replacement” in the comments section of 
the Field Service Report. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

• Provide completion information to the ITC per ITCSOP-000678. 


Revision History: 


Revision 

Notes 

A 

Initial Release 

B 

Updated serial number list and added reference documents to Appendix 1. 


Signature on file 


Signature on file 


Signature on file 


Initiator sign / date 


Owner sign / date 


Quality sign / date 


Other sign / date 


Other sign / date 


Other sign / date 
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APPENDIX I 


1 . Remove Pneumatics Module and Pneumatic Manifold/RFID assembly per Constellation Service Manual. Reference copy below. 


const el la~ ion 

VISION SYSTEM 

31. Pneumatic Module Removal 

31.1 Remove front panel per step 16. 

31.2 Loosen three captive hex screws securing 
Host Module to tabletop frame (see Figure 
1-1). Tilt Host tip and cowards tack of 
system. 

31.3 Loosen two c aptive hex screws at front of 
Pneumatic Module (see figure 3-40). 

31.4 Slide Pneumatic Module forward to gain 
access to its rear panel connectors. 

3 1.5 Disconnect red and blue pneumatic tubes 
from rear of module. 

31.6 Disconnect W32 (power) , W21 (ethernet) , 
md W26 (slo: ID) cables from oaek of 
module . 

3 1 .7 Disconnect pneumatic pressure hose from 
rear of module (11/16" wrench). 

3 1.3 Slide Pneumatic Module out from system. 

32 . Pneumatic Maiiifbld/RFID Assembly 
Removal 

32.1 Remove Pneumatic Module from console 
per siep 21. 

32.2 Remove eight 2 n’jn hex screw: securing 
module cover to chassis plate as shown in 
Figure 3-71. Remove module cove:. 

CAUTION 

Do not use a power screwdriver to remove 
2 mm hex screws. Stripping of screw may 
occur. 



Plate 

Figure 3-71 Removal of Pneumatic Ylcxlule 


Cover 


32 3 Disconnect bine and red AGF tubing from 
rear panel connectors. 

32.4 Disconnect cables W122 (connector 
A.8AP7) and W148 (connector AS APG) 
from Pneumatic Main PCB 


CAUTION 

connector pins are fragile and easily bent. 

To ovoid misalignment and bending of 
pins on connector ABAP7 CW122) during 
reconn eel lion, disconnect the opposite 
connector (ABC PI) from Transducer Interface 
PCB. Then connect A£AP7 to Main PCB pr or 
to Installing the manifold as shown In Figure 
3-72. 



Fig ure 3-72 Reconnect! n g W1 12 AE AP 7 


32.5 Remove five 2 mm hex screws seeming 
maitifold/RFTD assembly to chassis plate 
(see Figure 3-73). Remove mauifold'RHD 
assembly from plate . 



Fig Lire 3-73 Removing M a nifold/R F ID Asseir bly 
from Chassis Plate 


8065751153 


3L21 
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2. Refer to figures 1-3 for L5 location and replacement instructions. 




Figure 1 - L5 Location and Replacement 
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PNEUMATICS 
TRANSDUCER 
INTERFACE PC 6 

ABC P8 



t- WAT HIGH SPLLJ 
DUAL ACTION SMC 
VALVE. W 132_1 


VENT PROP VALVE 
CUITER-A, W 132_2 


PRESS PROP VALVE 
CUTTEFLA. w132_L 


J8 


■ nooo » 
* oooo * 



Figure 2 - Connector A8CP8 location and wiring pin assignments 


NOTE: Crimped wires are removed by lifting the connector plastic tab up. Refer to figure 2. Use caution and a small pair of wire cutters to 
remove cable tie from wire harness assembly. When the plastic tab clears the wire crimp tab, the wire may be pulled out of the connector 
housing. It is best to use an item with a sharp point to lift the plastic tab. Take care not to damage the plastic tab. 



Figure 3 - Connector wire removal 
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3. Reset Valve metrics: Refer to Figure 4 

• From Main Constellation screen, enter 
Maintenance mode by selecting Options > 
Field Service >Passcode “6294 Close” 


Select “Metrics” tab. 


Select “Vitrectomy 4 way valve” from 
“Pulsed Pressure Valve Cycles” drop down- 
menu. 


Maintenance 



Press “reset” button beside valve cycle 
count field for Vitrectomy 4 way valve. 
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Figure 4 - Metrics screen 
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Service Details: 


Service Flash Number 

Volume 11-05 Rev. C 

Initiated By 

Laurie Ward 

Title / Description 

Constellation Laser RFID PCB 

Siebel / SALSA Diagnosis Code 

SF629 

Products Affected 

CONSTELLATION 

Date Issued 

May 27, 2011 

Implementation Type 

Mandatory 

Engineering Change Number (ECN) 

20110260 

Related CAPA 

N/A 

Purpose 

The Laser Front Panel RFID PCB is being replaced with part number 562-1 502-502S to enable use of an ISO type RFID 
tag. 

Background 

The existing ICode type RFID tag used in the laser consumables and accessories is becoming obsolete. The replacement will be 
an ISO type RFID tag. 

The PurePoint Laser RFID PCB requires modification to recognize the new ISO type RFID tags. It is anticipated that the new ISO 
type tags will be implemented in approximately one year. All Laser RFID PCBs must be updated prior to ISO RFID tag 
implementation. 

The new PurePoint Laser RFID PCB will be capable of reading both RFID tag types. 

The PCB’s are tested for both tags at the ITC. We are currently in process of developing field tests to be released prior to ISO type 
tags implementation. 


Implementation: 


U.S. Based Systems - Due Date 

September 5, 201 1 

Non U.S. Systems - Due Date 

October 5, 201 1 
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Estimated Parts Availability 

Now 

Serial Numbers Affected 

See Attached 

Estimated Time Required / Duration 

45 minutes for PCB installation only. Does not include STP and travel time. 

Pre-requisites 

N/A 


Parts required: 


Quantity 

Part Number 

Description 

Serialized (Yes / No) 

Tracked (Yes / No) 

1 

562-1 502-502S 

ASSY, PCB, RFID FRONT PANEL 

Yes 

Yes 


Tools / Supplies required: 


Quantity 

Part Number 

Description 

N/A 

N/A 

N/A 


Service 

Engineer Training Requirements: 


Training Type 

[X] 

Product specific service training / certification required 

[ ] 

Additional training required beyond product specific service 

training. Defined within procedure. 


Description of Action to be Taken: 

1 . Replace Laser RFID PCB. Refer to Appendix I for reference instructions taken from the Constellation and Purepoint Service Manuals. Appendix I contains these 
instructions for reference with notes that will be included in the next revision of Service Manual. 

2. Complete Constellation STP. 

3. Retain Service Flash for reference. 

4. Documentation Process and Parts Disposition: 

USA Only: 

• Return Laser RFID PCB per local parts return policy. 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code # SF629 in the Diagnosis Code field of the Activity. 

• Include “Constellation Laser RFID PCB” in the comments section of the activity. 

• Use labor type code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 
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SALSA USERS ONLY: 

• Parts Disposal: Dispose the Laser RFID PCB per local requirements. 

• A Retrofit Activity has been created for each asset requiring this field implementation. 

• Technical Service Personnel are to add the Diagnosis Code # SF629 in the Diagnosis Code field of the Activity. 

• Include “Constellation Laser RFID PCB” in the comments section of the Activity. 

• Use Labor Type Code R08 - Field Implementation/Retrofit to record your labor. 

• Use only the special Activity created for this field implementation. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

ALL OTHERS 

• Parts Disposal: Dispose the Laser RFID PCB per local requirements 

• Technical Service Personnel are to record the Tracking Code # SF629 and the completion of “Constellation Laser RFID PCB” in the comments section of the 
Field Service Report. 

• The labor and parts for this Field Implementation are to be charged to the Retrofit account. 

• Complete Field Implementation Report and provide completion information to the ITC per ITCSOP-000678. 


Revision History: 


Revision 

Notes 

A 

Initial Release 

B 

Removed Japan, changed part number to 562-1 502-502S and updated serial number list for global distribution. 

C 

Added Appendix 1 and updated serial number list. 


Signature on file 


Signature on file 


Signature on file 


Initiator sign / date 


Owner sign / date 


Quality sign / date 


Other sign / date 


Other sign / date 


Other sign / date 
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Appendix I 


BASE DISASSEMBLY 
PROCEDURES 


40. Air Filter Removal (see Figure 3-86) 

40.1 Push air filter faceplate in then release. 
Faceplate/filter assembly will release from 
quick release fastener and extend out from 
system. 

40.2 Pull faceplate/filter assembly from system. 

41. Upper Front Panel Removal 

41.1 Remove air filter per step 40. 

41 .2 Remove two 3 mm hex screws securing 
panel to system chassis. 

41 .3 Remove panel from system. 

42. Lower Front Panel Removal 

42 . 1 Remove upper front panel per step 4 1 . 

42.2 Carefully pull lower front panel away 
from system. 

REPLACEMENT. Carefully pull edges 
panel out while pushing it into place. 


43. Air Filter Duct Removal 

43 .1 Remove upper front panel per step 40. 

43.2 Loosen two captive standard screws 
securing duct to chassis. Assembly will 
drop down for removal. 


8065751153 



Assembly 



Lower 

Front 

Panel 


Air 

Filter 

Duct 


\ 


Figure 3-86 Base Front Panel(s) Removal 



Step 44.5: Top 3 mm 
captive screws (2). 


44. 

44.1 

44.2 


44.3 

44.4 



Step 44.2: 

3 mm captive 
screws (4) 


Laser Module Removal 

Remove upper front panel per step 40.” 

Loosen four 3 mm captive screws securing 
laser module to system chassis (see Figure 
3-81). 

Pull las^module from system. 

Remove four 2.5 mm hex screws securing 
plastic panel tosfront of module (see 
Figure 3-87). Do^ot remove panel. 


Step 44.4 
2.5 mm 
hex 
screws 
(4) 


Should be 
figure 3-87 


Figure 3-87 Laser Module Removal 
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VISION SYSTEM 


44.5 Loosen four 3 mm captive hex screws 
securing laser front panel assembly to 
laser module. Two of the screws are 
accessed through the opening in the 
bottom of the module (see Figure 3-88). 



Step 42.5: Bottom 3 mm 
captive screws (2). 


A 



Figure 3-88 Captive Screws on Bottom of Laser 
Module 


44.6 Disconnect the following connectors from 
the laser faceplate: 

- Keyswitch connector: twist connector 
and pull away from faceplate. 

- Emergency Stop connector: At PCB on 
laser module, press connector release 
tab and pull from PCB . 


- White LIO power cable: At PCB on 
laser module, press connector release 
tab and pull from PCB . 

44.7 Remove EMI Bracked from rear of laser 
module by loosing four 2.5 mm screws 
securing bracket to module chassis. 


NOTE: With the components removed in 
steps 44.4 - 44.7, the module has been reduced 


down to the Core Module. 


For further disassembly, refer to the 
PurePoint Service Manual - 
referenced on the next page. 
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6 

6.1 

6.2 


Front Panel RFID PCB - Removal/Installation (See Figure 3-6) 



Step 6.1 is only necessary for standalone Purepoint, not Constellation 

N 

Embedded. 


Disconnect the W25 ribbon cable from the right side of the RFID 
PCB. 


6.3 Carefully twist and pull forward on the plastic chimney collars to 
remove them from the chimney ports. 

6.4 Remove the two bolts (M2 x 6)) and washers that secure the PCB 
to the chassis, and carefully pull straight away. Use care to avoid 
damaging the connector from the RFID PCB to the Probe Detect 
PCB. 



Figure 3-6 Bolt Locations for RFID PCB 


6.5 Reverse the sequence to install. Use care to engage the connector pins 
from the Probe Detect PCB to the mating socket on the RFID PCB . 
Also ensure proper orientation of the "Laser Aperture" plastic collars 
on the chimneys. 


8065751132 


PurePoint™ Laser 
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STARS 

® Service 

Ethernet 


® Repair 




® Software 



Communication 



Each module has its own IP address: 
Fluidics 192.168.99.3 

Pneumatics 192.168.99.6 

U/S Diathermy 192.168.99.4 

Table Top Illuminator 192.168.99.2 
Aux Illuminator 192.168.99.7 
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STARS Features 


Diagnostics 

Allows user to control components from diagrams 
Includes scripting support 


Maintenance 

Allows user to adjust sensors and regulators 


Electronic Service Test Procedure (STP) 
Imports and displays 
Provides buttons for system interaction 
Evaluates user-entered data (pass/fail) 
Exports Data Sheet to MS Word file 


Reference Documents 

Displays user-configurable document links 
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Service Test Procedure (STP) 


mis presentation is provided for 
Constellation trained Service 
Representativesasan overview and 
guide to the steps necessary to 
complete the STARS STP. 

It is recommended as a training 
exercise, the STARS STP be imported 
without connecting to a 
Constellation. Without connection, 
functionality is limited to non 
interactive tests 





Step 1 - Setup 


Ensure that Service Ethernet Cable (p/n 023-100) isconnected 
between laptop and Constellation Tethered Laser port. "Fhe 
green end connects to the Constellation. 



NOTE: This step is not necessary if demonstrating STARS STP for training purposes. 


Double clickon SlARSicon located on the desktop. 



STARS 


Step 2 - Import STP 


4 r -s qjJUHi- 


Copy STARS STP 
document #917- 
2120-002.doc onto 
the Service laptop. 

NOTE: Thisdocument 
is not to be opened 
in Word and only 
used when imported 
into STARS. 

Import STARS STP 
using the Browse 
symbol or"lmport" 
from the Setup 
Screen. 

Import status will be 
displayed and 
"Import Complete" 
shown when done. 
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Step 3 - System configuration 

Ensure that applicable boxes a re checked for 
the configuration you are working on. 
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Step 4 - "Connect" 

Select "Connect" and Wait up to 2 minutes When 
complete, a tone sounds applicable module status 
boxesare green and "Connected" isdisplayed. 
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Step 5 - Info Tab 


Select Service 
Type; Preventative 
Maintenance or 
Service 

Call/ Installation/ Up 
grade. 

Complete 

Customer 

Information 

Complete Test 
Equipment and 
checkoff “Confirm 
Test Equipment". 
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Step 6- STP Views & Navigation 


Data Sheet View 


* The Default 
view is "Data 
Sheet". This is 
the only view 
where 
"Export" isan 
option 
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Step 6 - 


To display a 
Procedure, select 
an item from the list 
on the left. 

To return to Data 
Sheet view click on 
“Data Sheet" 

To add a note that 
will appearon the 
data sheet, click on 
the note icon 
located to the right 
of “Data Sheet". 


STP Views & Navigation 

Procedure View 
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Step 7 - Complete STP 


* 


* 




Perform tests and 
complete data 
fields. 

"Run Test" may be 
executed from 
Data Sheet or 
Procedure view. 

Pass/ Fail 

indicationswill be 
shown as Data 
fields a re 
completed. 
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Navigation Helpful Hints 


Press Computer 
keyboard Tab or Enter 
to advance a field. 

Press Shift+Tab to move 
back a field. 

Press the Spacebarto 

checkorunchecka 

box. 

Clickthe up/down 
amowsto select 
previous or next pages. 
If the cursor foe us 
(dotted line around 
arrow) ison eitheranow 
button, press Enter to 
go to the previous/next 
page. 
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Step 8 - Export Data Sheet 


You must be 
in Data Sheet 
View to 
Export. 

Click "Export" 
when STP is 
completed. 

The data 
sheet will be 
exported to 
Word and 
saved to the 
Service 
computer 
desktop. 
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STARS Frequently Asked Questions 


IP Addresses 


How do I check my IP address settings? 

1. Right-click on the My Network Places icon on the desktop. 

2. Select "Properties" from the popup menu. 

3. Right-click on "Local Area Connection". 

4. Select "Properties" from the popup menu. 

5. Select "Internet Protocol (TCP/IP)" from the list. 

6. Click the "Properties" button. 

NOTE: If the "Properties" button is disabled, this indicates that the logged-in user 
does not have privileges for changing the IP address. 


What should my IP address setting be for STARS? 

When connected in Basic Mode, STARS will configure the IP address of the Alcon laptop to 192.168.99.71. 

When connected in Advanced Mode or Module-Only Mode, STARS will configure the IP address of the Alcon laptop to 
192.168.99.70. 

When you close STARS, the laptop will automatically be configured with the IP settings you had before running STARS. 


What should I do if I cannot connect to the network after using STARS? 

Normally, the laptop IP address should be set to "Obtain an IP address automatically". 

If STARS is closed abnormally (something causes STARS or the laptop to crash), then the IP address on the laptop 
was not restored to what it was before you ran STARS. 

You will have to manually change your IP address, as follows: 

1. Right-click on the My Network Places icon on the desktop. 

2. Select "Properties" from the popup menu. 

3. Right-click on "Local Area Connection". 

4. Select "Properties" from the popup menu. 

5. Select "Internet Protocol (TCP/IP)" from the list. 

6. Click the "Properties" button. 

7. Select "Obtain an IP address automatically", then click the button. 


STP 


Can I complete the STARS STP without importing it into STARS? 

No. Although the STARS STP is a Word document, it is not intended to be printed out and used on its own. 

Several of the procedures in the STP require interaction with the system. It is very important that the STARS STP is 
not modified in any way because there is special formatting in the document which tells STARS which procedures need 
to interact with modules in the console. 

To avoid accidental changes to the STARS STP, do not open it directly with Microsoft Word. 


Which connection mode should be used to run the STP? 

Select "Basic" mode when running the STP. 

Why do I see a lot of errors on the console during one or more interactive STP tests? 

While it is possible there is a problem with one of the modules, the most likely reason is that the console is not in 
Maintenance Mode (6294-Close). 


How do I export the Data Sheet? 

Go to Data Sheet View on the STP Screen (click the "Data Sheet" button). 

Then click the "Export" button and follow the prompts. Note: The "Export" button is not visible in Procedure View, you 
must go to Data Sheet View. 


Where is the Data Sheet saved after I export it? 

The Data Sheet is saved on the desktop as a Microsoft Word document. The file name includes the service request 
number. 

This file can be moved to any other folder or drive. 


What happens if I export the Data Sheet more than once? 

The Data Sheet is saved on the desktop as a Microsoft Word document and is named based on the service request 
number. 

Each time the Data Sheet is exported, STARS will overwrite the same file on the desktop. 


Connection 


Do I need to wait for the Constellation to be fully booted up before I connect STARS? 

Yes. Attempting to connect before the console is booted up may result in Constellation errors. 

If this happens, you will have to reboot the console. 


I am unable to connect. What could be wrong? 

1. Ensure the Service Ethernet Cable is connected between the Alcon laptop and the console (green side). 

2. Ensure the Constellation is fully powered up without errors. 

3. Ensure the laptop has privileges for changing the IP address 

4. Use laptop AC power adapter, otherwise the network card may be disabled to conserve battery power 

5. Disable any wireless network cards, and ensure there is a Network Connection named "Local Area Connection". 
NOTE: This needs to be named specifically "Local Area Connection" without any other numbers listed at the end 


If I reboot the console, do I have to re-connect before continuing the STP? 

Yes. Once the console is powered down, the STARS software that is loaded onto the modules is gone. 

In order to perform the interactive tests in the STP, perform adjustments via the Maintenance Screen, or use the 
interactive diagrams on the Diagnostics Screen, you must go back to the Setup Screen and re-connect. 


Maintenance Mode 


How do I put the console into Maintenance Mode? 

From the console, select Options-->Field Service. 

Enter "6294" and the press "Close". 

How do I know when I need to go into Maintenance Mode? 

The console should be put into Maintenance Mode when doing any of the following 


1. Running interactive tests in the STP 

2. Using anything on the Maintenance Screen 

3. Using anything on the Diagnostics Screen 
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[ FAULTS, ERRORS, ADVISORIES, AND I 
INFORMATION MESSAGES | 

System discrepancies are classified as Faults, 
Errors, Advisories, and Information, in order of 
severity. 

The display of Faults has priority over Errors, 
and Errors have priority over Advisories, which 
have priority over Information messages. When 
more than one discrepancy exists within any one 
classification, the first discrepancy is displayed. 

Faults 

Discrepancies which require system shutdown 
are classified as Faults. When a fault condition is 
detected, the following actions are performed: 

• All functions are placed in a safe state. 

• The fault tone is activated. 

• The fault message is displayed with a red 
background. 

• All requests for functions are ignored, 
including button closures. 

Errors 

Discrepancies that require partial system 
shutdown, and can’t be reversed until the next 
power cycle, are classified as Errors. When an 
Error condition is detected, the following actions 
are performed: 

• Affected functions are placed in a safe state. 

• The error tone is activated. 

• The error message is displayed with a 
yellow background. 

• Requests for affected functions, including 
button closures, are ignored until the error 
condition no longer exists or the operator 
acknowledges the error by pressing the 
dedicated button. 


Advisories 

When an Advisory condition exists, the 
operator is informed of a condition that requires 
corrective action. When an Advisory condition is 
detected, the following actions are performed: 

• The advisory tone is activated. 

• The advisory message is displayed with a 
green background. 

Advisory messages are displayed until the 
condition no longer exists, the condition no 
longer applies to the current operating mode, 
or a dedicated button has been pressed to 
acknowledge the advisory. Advisory messages 
that only present a single user response button 
may be configured to automatically fade away. 

A fading advisory message is displayed for 20 
seconds, after which, in the absence of a user 
response, it fades away. 

Information 

When an Information condition exists, the 
operator is informed of the useful information. 
When an Information condition is detected, the 
following action is performed: 

• The information message is displayed with a 
blue background. 

Information messages are displayed until the 
condition no longer exists, the condition no 
longer applies to the current operating mode, or 
a dedicated button is pressed to acknowledge the 
message. Information messages that only present 
a single user response button may be configured 
to automatically fade away. A fading information 
message is displayed for 20 seconds after which, 
in the absence of a user response, it fades away. 


System Response to Discrepancies 

Discrepancies in the following table are 
identified by a unique 4-digit decimal error code. 
The first digit of the error code encodes the 
submodule. The remaining three digits encode 
the discrepancy. Refer to the table below for 
each submodule’s discrepancy code number 
range. 


Submodule 

Discrepancy Number Range 
Start Offset End Offset 

Reserved 

0 

999 

Host 

1000 

1999 

Supervisor 

2000 

2999 

Fluidics 

3000 

3999 

US/Diathermy 

4000 

4999 

Table Top Illuminator 

5000 

5999 

Pnuematics 

6000 

6999 

Auxiliary Illuminator 

7000 

7999 

Laser 

8000 

8999 


There are common Sub-Module Kemal Codes 
that have the same suffix (last 3 digits) across 
every module and are listed in Table 4-3. In the 
event that the software did not write properly 
from the Host to the module, the code may go 
away when the system is rebooted. 1000 series 
(Host) codes generally are faults that occur upon 
initialization. Codes that are specifice to each 
module are listed in Tables 4-4 through 4-11 . 
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Table 4-3 Common Sub-Module Kernel Codes - X000 to X099 

PREFIX DEFINITIONS: Supervisor - X = 2; Fluidics - X = 3; US/Diathermy - X = 4; TT Illuminator - X = 5; Pneumatics - X = 6; Aux Illuminator - X = 7; Laser - X = 8; 

Warning Code 

Classification 

Displayed Text 

Description 

Possible Corrective Actions 

X001 

Error 

Sub module system software error detected. 

OSE_ERROR_CODE 
Internal OSE RTOS error. 

Reload Application or change Controller 
PCB. 

X005 

Error 

Sub module failure (+5V). 

KRN L_5_VO LT S_l S_B AD 
Kernel +5 Voltage is bad. 

Change Controller PCB 

X006 

Error 

Sub module failure (+3.3V). 

KRN L_3_3_VO LTS J S_B AD 
Kernel +3.3 Voltage is bad 

Change Controller PCB 

X007 

Error 

Sub module failure (ADC reference). 

KRNL_ADC_REF_IS_BAD 
Kernel Voltage Reference is bad 

Change Controller PCB 

X008 

Error 

Sub module application failed to load. 

KRNL_PRG_LOAD_FAILED 

The kernel failed loading a load module 
component. Attempted to load application code 
from Host and it failed. 

Reload Application or change Controller 
PCB. 

X009 

Error 

Sub module application failed to start. 

KRNL_PRG_START_FAILED 

The kernel failed starting a load module 
component. Software has downloaded, but module 
failed to run 

Change Controller PCB 

X013 

Error 

Sub module software failure (watchdog tim- 
eout). 

KRNL_WD_TIME_OUT 
Watchdog had a task timeout. 

Change Controller PCB 

X015 

Error 

Sub module failure (voltage checker). 

KRNL_VOLTAGE_CHECKER_UNDERRUN 
Kernel Voltage checker ADC underrun. 

Change Controller PCB 

X017 

Error 

Sub module failure (+24V). 

KRNL_24_VOLTS_IS_BAD 
Kernel +24 Voltage is bad. 

Check Power Cable or change Controller 
PCB 

X018 

Error 

Sub module failure (+1.5V). 

KRN L_1 _5_VO LTS_I S_B AD 
Kernel +1.5 Voltage is bad. 

Change Controller PCB 

X024 

Error 

Sub module failure (+1.2V). 

KRNL_1_2_VOLTS_IS_BAD Kernel +1.2 Voltage 
is bad. 

Change Controller PCB 

X025 

Error 

Sub module failure (reference voltage A). 

KRNL_REF_A_IS_BAD 
Kernel Voltage Reference A is bad. 

Change Controller PCB 

X026 

Error 

Sub module failure (reference voltage B). 

KRNL_REF_B_IS_BAD 

Kernel Voltage Reference B is bad. 

Change Controller PCB 

X027 

Error 

Sub module failure (reference voltage C). 

KRNL_REF_C_IS_BAD 

Kernel Voltage Reference C is bad. 

Change Controller PCB 
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Table 4-3 Common Sub-Module Kernel Codes - X000 to X099 

PREFIX DEFINITIONS: Supervisor - X = 2; Fluidics - X = 3; US/Diathermy - X = 4; TT Illuminator - X = 5; Pneumatics - X = 6; Aux Illuminator - X = 7; Laser - X = 8; 

Warning Code 
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X028 

Error 

Sub module failure (+2.5V). 

KRN L_2_5_VO LTS J S_B AD 
Kernel +2.5 Voltage is bad. 

Change Controller PCB 

X029 

Error 

Sub module failure (FPGA). 

KRNL_FPGA_NOT_READY 
The FPGA ready bit is not set. 

Change Controller PCB 

X030 

Error 

Sub module failure (communication error). 

KRNL_SUPERVISOR_COMM_LOSS 

The Kernel Status Handler lost communication with 

the Supervisor module. 

Check Ethernet Cable or change Supervisor 
PCB 

X033 

Error 

Sub module failure (watchdog test). 

KRNL_WD_INIT_TEST_FAILED 

The watchdog startup test failed on power up. 

Reboot and if it continues, change PCB 

X035 

Error 

Sub module failure (ECC memory error). 

KRNL_RAM_RUNTIME_FAILED 
Bad SDRAM ECC errors were detected. 

Change Controller PCB 

X037 

Error 

Sub module failure (Ethernet receiver). 

KRNL_FCC_INTERNAL_RX_ERROR 
CRC Error on Ethernet communication. 

Check Ethernet Cable or change PCB 

X038 

Error 

Sub module failure (Ethernet transmitter). 

KRNL_FCC_INTERNAL_TX_ERROR 
CRC Error on Ethernet communication. 

Check Ethernet Cable or change PCB 

X039 

Error 

Sub module failure (+12V). 

KRN L_1 2V_VOLTAGE_IS_BAD 
Kernel 12 Voltage is bad error 

(Pneumatics and Fluidics modules only). 

Change Controller PCB 

X050 

Error 

Sub module failure (software). 

CMN_SW_ERR - A sub module software error 
was detected. Similar to 1014 for the Host system. 
NOTE: Table Top Only will show 2050 not 5050 
because Table Top communicates through 
Supervisor) 

Reload application or change PCB. May be 
an intermittent issue. Reboot system first 
and it works, all is fine 

X051 

Error 

Sub module failure (invalid parameter). 

CMN_PARAM_ERR - An invalid parameter value 
was passed to a function. 

Change Controller PCB 

X053 

Error 

Sub module failure (ADC timeout). 

CMN_ADC_TIMEOUT - Timeout waiting for the 
ADC done bit to get set. 

Change Controller PCB 

X054 

Error 

Sub module failure (DAC timeout). 

CMN_DAC_TIMEOUT - Timeout waiting for the 
DAC busy bit to be cleared. 

Change Controller PCB 

X055 

Error 

Sub module failure (critical data invalid). 

CMN_CRITICAL_DATA_ERR - Critical data 
parameter error. The data and the inverted value do 
not match. 

Change Controller PCB 

X056 

Error 

Sub module failure (watchdog non- 
operational). 

CMN_WD_ATTACH_ERR - Received an attach 
signal indicating that the kernel watchdog process 
died. 

Change Controller PCB 
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X057 

Error 

Sub module failure (supervisor timeout) 

CMN_SUPERVISOR_TIMEOUT_ERR - Supervisor 
set point message timeout. The supervisor did not 
send set point messages at the correct rate when a 
surgical function was active. 

Swap out Ethernet Cables on module to see 
if code changes or swap out Ethernet Cable. 
Change Supervisor or Module PCB. 

X059 

Error 

Sub module failure (access violation). 

CMN_ACCESS_ERR - A process tried to access a 
resource without sufficient privileges. 

Change Controller PCB 

X061 

Advisory 

Sub module failure (unknown message) 

CMN_UNKNOWN_SIG_ERR - A signal not 
recognized by a process was received. The extra 
parameter contains a pointer to the unknown 
signal. 

Change Controller PCB 

X099 

Error 

Sub module failure (no communication with 
Host) 

CMN_SUBSYSTEM_UNAVAILABLE_ERR - The 
Host did not receive a Sub module information 
message within approximately 2 minutes after 
the splash screen was removed after power up 
or restart. NOTE: Laser and Auxiliary Illuminators 
are exempt from this error due to the fact that their 
power state/ejection state can change at anytime 
and be reset. 

Change Controller PCB 
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1001 

Fault 

Fault - 1001 
Call Field Service 

OseGatewayDownFIt - The OSE Gateway exited unexpectedly. 

1002 

Fault 

Fault - 1002 
Call Field Service 

SupervisorProcessDownFIt - The OSE Gateway has reported that the Supervisor 
process has gone down. 

1003 

Fault 

Fault - 1003 
Call Field Service 

SupervisorCommErrorFIt - Something has failed in the communication between 
the Host and the Supervisor. 

1004 

Fault 

Fault - 1004 
Call Field Service 

MainApplicationDownFIt - The Main Application exited unexpectedly. 

1005 

Fault 

Fault - 1005 
Call Field Service 

CrcChecksumFailureFIt - The Host Controller checksum validation failed to pass 
all files under its control. 

1006 

Fault 

Fault - 1006 
Call Field Service 

MainApplicationFailed ToConnectToSupervisorFIt The Host has failed to 
connect to the Supervisor process. 

1007 

Fault 

Fault - 1007 
Call Field Service 

HostControllerSoftwareErrorFIt - The Host Controller encountered an unexpected 
error. 

1008 

Fault 

Fault - 1008 
Call Field Service 

HostControllerExeLaunchFIt - The Host Controller failed to launch an executable 
image during startup. 

1009 

Fault 

Fault - 1009 
Call Field Service 

PowerModuleCommFailureFIt - The Host Controller could not communicate with 
the Power Module over the serial link 

1010 

Fault 

Fault - 1010 
Call Field Service 

VersionCheckFailureFIt- Component or Submodule reported an incorrect 
software, hardware, firmware or other version 

1011 

Fault 

Fault - 1011 
Call Field Service 

IpcProxyMissingFIt - Host Controller communications was lost as the result of a 
.NET IPC failure 

1012 

Fault 

Fault - 1012 
Call Field Service 

MissingSupervisorHeartbeatFIt The Host has not received any heartbeats from 
the Supervisor within the required timeframe. 

1013 

Fault 

Fault - 1013 
Call Field Service 

UiThreadUnresponsiveFIt - The Host has detected that the User Interface thread 
has not responded within the required timeframe (i.e. the Ul is considered locked 
up) 

1014 

Fault 

Fault - 1014 
Call Field Service 

SoftwareErrorFIt The system has detected a software error. 

1015 

Fault 

Fault - 1015 
Call Field Service 

UnknownSupervisorMsgFIt The Host has received a message from the 
Supervisor that it doesn’t recognize (this is a specific type of software error) 

1016 

Fault 

Fault - 1016 
Call Field Service 

ApplicationFontsFailureFIt The Host application’s display fonts can not be loaded. 

1017 

Fault 

Fault - 1017 
Call Field Service 

AudioPlaybackFIt A failure has occurred during the playback of an audio file. 

1103 

Error 

Voice Activation is not available. 

VoiceActivationNotFound The user tried activate voice activation, but the voice 
activation process could not be found. 

1107 

Error 

Unable to load one or more language packs. 

InvalidLanguageLoadAttemptErr An error occurred while attempting to load a 
non-English language. 
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1108 

Error 

Incompatible version numbers within the Fluidics submodule. Fluidics 
functions will be disabled. 

IncompatibleVersionFluidicsErr - The Fluidics module was shut down due to an 
incompatible version. The log file shows exactly what version information was 
incompatible. 

1109 

Error 

Incompatible version numbers within the Pneumatics submodule. 
Pneumatics functions will be disabled. 

IncompatibleVersionPneumaticsErr The Pneumatics module was shut down due 
to an incompatible version. The log file shows exactly what version information 
was incompatible. 

1110 

Error 

Incompatible version numbers within the Ultrasound submodule. 
Ultrasound and Diathermy functions will be disabled. 

IncompatibleVersionUltrasoundErr The Ultrasound module was shut down due to 
an incompatible version. The log file shows exactly what version information was 
incompatible. 

1111 

Error 

Incompatible version numbers within the Auxiliary Illuminator 
submodule. Auxiliary Illuminator functions will be disabled. 

IncompatibleVersionAuxlllumErr The Auxiliary Illuminator module was shut 
down due to an incompatible version. The log file shows exactly what version 
information was incompatible. 

1112 

Error 

Incompatible version numbers within the Laser submodule. Laser 
functions will be disabled. 

IncompatibleVersionLaserErr The Laser module was shut down due to an 
incompatible version. The log file shows exactly what version information was 
incompatible. 

1200 

Advisory 

Function is not allowed when the fluidics subsystem is not functional. 

CommandNotAllowedFluidicsNotFunctionalAdv The user tried to invoke a 
command which is only allowed when the fluidics subsystem is functional. 

1202 

Advisory 

Function is not allowed when the Laser is in Ready Mode or firing. 

CommandNotAllowedWhenLaserReadyOrFiringAdv The user tried to invoke a 
command which is not allowed when the laser is in Ready Mode or Firing. 

1203 

Advisory 

Function is not allowed when the footswitch treadle is down or buttons 
are pressed. 

CommandNotAllowedWhenTreadleDownAdv The user tried to invoke a 
command which is only allowed when the treadle is up and no buttons pressed. 

1204 

Advisory 

Flow mode is not available until the probe or handpiece has been 
primed. 

ExtrFlowModeUnavailProbeHpNotPrimedAdv Flow mode is unavailable because 
a probe or handpiece hasn’t been primed. 

1205 

Advisory 

Flow mode is only available for 20 gauge probes / handpieces. 

ExtrFlowModeUnavailProbeHpNot20GaugeAdv Flow mode is unavailable 
because a non 20 gauge probe or handpiece is used. 

1207 

Advisory 

Please connect a Phaco handpiece. 

NoPhacoHpConnectedAdv The user presses the treadle in a Phaco Step when 
no Phaco handpiece is connected. 

1208 

Advisory 

Please tune the Phaco handpiece. 

PhacoHpNotTunedAdv The user presses the treadle in a Phaco Step when the 
Phaco handpiece isn’t tuned. 

1209 

Advisory 

Please connect a Frag handpiece. 

NoFragHpConnectedAdv The user presses the treadle in a Frag Step when no 
Frag handpiece is connected. 

1210 

Advisory 

Please tune the Frag handpiece. 

FragHpNotTunedAdv The user presses the treadle in a Phaco Step when the 
Phaco handpiece isn’t tuned. 

1211 

Advisory 

Function is not allowed when the Ultrasound submodule is not 
functional. 

CommandNotAllowedUltrasoundNotFunctionalAdv The user tried to invoke a 
command which is only allowed when the ultrasound subsystem is functional. 

1212 

Advisory 

Function is not allowed when the cassette is not ready. 

CommandNotAllowedCassetteNotReadyAdvThe user tried to invoke a command 
which is only allowed when the cassette is ready. 

1213 

Advisory 

Infusion must be on to use VFC Extract. 

Press [Ignore] to allow VFC Extract without infusion for this case. 

InfusionNeededlnlnVfcExtractAdv The user presses the treadle in a VFC Extract 
Step when infusion is off. 

1214 

Advisory 

System hasn’t detected VFC. If already connected, press “Connected” 
button. 

NoVfcSyringeConnectedAdv The user presses the treadle in a VFC Step when 
no VFC Syringe is connected. 
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1215 

Advisory 

System hasn’t detected Forceps. If already connected, press 
“Connected” button. 

NoForcepsConnectedAdv The user presses the treadle in a Forceps Step when 
no forceps are connected. 

1216 

Advisory 

System hasn’t detected Scissors. If already connected, press 
“Connected” button. 

NoScissorsConnectedAdv The user presses the treadle in a Scissors Step when 
no Scissors are connected. 

1217 

Advisory 

Please connect an AGF syringe. 

NoAgfSyrinceConnectedAdv - The user presses the “Start” button in the Auto 
Gas Filling dialog when no AGF syringe has been connected. 

1218 

Advisory 

Forceps not available during AGF: please try again when AGF is 
complete. 

ForcepsNotAvailableDuringAgfAdv The user presses the treadle in a Forceps 
Step while Auto Gas Filling is in progress. 

1219 

Advisory 

VFC not available during AGF: please try again when AGF is complete. 

VfcNotAvailableDuringAgfAdv The user presses the treadle in a VFC Step while 
Auto Gas Filling is in progress. 

1220 

Advisory 

Ejecting the cassette is not allowed while the footswitch treadle is 
pressed. 

CassetteEjectRejectedTreadleDownAdv The user attempts to eject the cassette 
while the treadle is down. 

1221 

Advisory 

Ejecting the cassette is not allowed while infusion or FAX is on. 

CassetteEjectRejectedlnfOnAdv The user attempts to eject the cassette while 
infusion is on. 

1222 

Advisory 

Ejecting the cassette is not allowed while irrigation is on. 

CassetteEjectRejectedlrrOnAdv The user attempts to eject the cassette while 
irrigation is on. 

1223 

Advisory 

Ejecting the cassette is not allowed while priming, tuning, or testing. 

CassetteEjectRejectedTestlnProgrAdv The user attempts to eject the cassette 
while tests (priming/tuning/testing) are in progress. 

1224 

Advisory 

Cleaning the cassette is not allowed while infusion, irrigation, or FAX is 
on. 

CassetteCleanNotAllowedWhenlnfOrlrrlsOnAdv The user attempts to start 
Cassette Cleaning when either Infusion, Irrigation or FAX is on. 

1225 

Advisory 

Cleaning the cassette is not allowed without a functional cassette. 

CassetteCleanNotAllowedCassetteNotAvailableAdv The user attempts to start 
Cassette Cleaning when the Cassette isn’t available (e.g. not inserted). 

1226 

Advisory 

Priming the cassette is not allowed without a functional cassette. 

CassetteValidPremiumCassetteNeededForPrimingAdv User attempt to prime the 
cassette when preconditions aren’t met (e.g. no cassette inserted, cassette not 
tested or didn’t pass the test) 

1227 

Advisory 

An error occurred loading the device settings. The system will revert to 
default values. 

LoadDeviceSettingsFailureAdv A database attempt to load the device settings 
from the file system has failed. Reverting to defaults. 

1228 

Advisory 

Command is not allowed while infusion is on. 

CommandNotAllowedlnfusionlsOnAdv The user tried to invoke a command 
which is only allowed when infusion is not on. 

1229 

Advisory 

Command is not allowed while irrigation is on. 

CommandNotAllowedlrrigationlsOnAdv The user tried to invoke a command 
which is only allowed when irrigation is not on. 

1230 

Advisory 

The selected step is not supported with the current cassette type. 

IncompatibleOperatingModeAdv The user attempts to select a Step whose mode/ 
submode isn’t compatible with the current operating mode. 

1231 

Advisory 

The connected probe is not supported with the current cassette type. 

VitProbeNotCompatibleAdv The user connects a probe (with RFID) that’s not 
compatible with the current operating mode (e.g. an Ultra Vit probe when an 
Anterior cassette is connected or Ultra Vit Anterior probe when a Posterior 
cassette is connected) 

1232 

Advisory 

Please connect footswitch. 

NoFootswitchAdv The Supervisor has reported that no footswitch is connected. 

1233 

Advisory 

The connected footswitch is not supported. 

Unknown FootswitchAdv The Supervisor has detected the connection of an 
unknown footswitch. 
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1234 

Advisory 

Flow limit is currently not available due to flow mode being unavailable. 

ExtrVacModeFlowLimitllnavailableAdv Vacuum mode flow limit depends on the 
availability of flow mode. If flow mode becomes unavailable then the flow limit 
function can not be performed by the fluidics submodule. 

1235 

Advisory 

IV Pole pressure mode is currently not available. 

IvPoleBasedPressureUnavailableAdv User attempts to select IV Pole as the 
infusion source but the IV Pole is not available (not configured, not working or 
Cassette is of Premium type) 

1236 

Advisory 

Gravity pressure mode is currently not available. 

GravityBasedPressureUnavailableAdv User attempts to select Gravity as the 
infusion source when a Premium Cassette is inserted. 

1237 

Advisory 

IOP Control is currently not available. 

lopCompensationUnvailableAdv User attempts to turn IOP Control on when it’s 
not available. 

1238 

Advisory 

An error occurred saving the device settings. 

SaveDeviceSettingsFailureAdv User attempt to save device settings fails. 

1239 

Advisory 

Proportional reflux mode is currently not available. 

PropRefluxModeUnavailFluidLvINotlnRangeAdv User attempts to toggle into 
proportional reflux mode when the fluid level in the cassette chamber is out of 
range or the fluid level gets out of range while in proportional reflux. 

1240 

Advisory 

Extraction flow mode is currently not available. 

ExtrFlowModeUnavailFluidLvINotlnRangeAdv User toggles into flow mode when 
the fluid level in the cassette chamber is out of range or the fluid level gets out of 
range while in flow mode. 

1241 

Advisory 

Infusion source is getting low: please check the bottle. 

InfContainerNearEmptyAdv The infusion container fluid level is getting low. 

1242 

Advisory 

Command is not allowed due to instrument not being available. 

CommandNotAllowedNolnstrumentAvailableForTestingAdv The user tried to 
invoke a command which is not allowed when no instrument is available for the 
command to work with. 

1243 

Advisory 

Infusion / Irrigation source is empty: please press [Change] and 
replace the bottle. 

InfContainerOnReserveAdv The infusion fluid container is empty but there’s still 
fluid in the cassette chambers. 

1244 

Advisory 

Command is not allowed while priming, tuning, or testing. 

CommandNotAllowedWhenTestlnProgressAdv The user attempts to do 
something, e.g. change Steps, that’s not allowed when tests are in progress. 

1245 

Advisory 

Please connect handpiece. 

NoHpConnectedAdv The user attempts to perform an action, e.g. priming, 
that requires a handpiece but no handpiece is connected. Note: This is only 
applicable to handpieces the system can detect connection for (e.g. Phaco) 

1247 

Advisory 

Connected handpiece is not supported with the current cassette type. 

HpNotCompatibleWithOperatingModeAdv User connects a handpiece that’s not 
compatible with the current Cassette type, (e.g., a Frag handpiece is connected 
when an Anterior Cassette is inserted) 

1248 

Advisory 

Is the inserted cassette new? 

IsInsertedCassetteNewAdv The user has inserted a Cassette which the system 
can’t determine whether it’s new or the same Cassette that was previously 
ejected. 

1249 

Advisory 

An error occurred parsing the log file. 

LogFileParseFailureAdv An error occurred parsing one of more lines of the log 
file. 



Multi-Cut is not available when proportional scissors are selected. 

ScissorsMultiCutUnavailWhenPropScissSelAdv 

1250 

Advisory 

Press [Multi-Cut] to indicate that multi-cut scissors are currently 
connected. 

The user has selected scissors of type Proportional and attempts to select the 
Multi-Cut submode or attempt to use momentary cutting in Extrusion Mode. The 
advisory lets the user change both the Scissors type and the Scissors submode. 
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1251 

Advisory 

Command is not allowed while the cassette is being cleaned. 

CommandNotAllowedWhenCassetteCleaninglnProgressAdv The user tried to 
turn Infusion, Irrigation or FAX on while the cassette is being cleaned. 

1252 

Advisory 

The scanned barcode is not recognized. 

UnknownBarcodeScannedAdv The user has scanned an item that the system 
doesn’t recognize. 

1255 

Advisory 

Illuminator fiber is not connected. 

NollluminatorConnectedAdv User has attempted to turn on an illuminator with no 
illuminator fiber connected. 

1256 

Advisory 

Proportional reflux mode is not available when the footswitch treadle is 
depressed. 

PropRefluxUnavailableTreadleDownAdv User attempts to enter Proportional 
Reflux mode when the treadle is down 

1257 

Advisory 

The report’s header or footer has too many rows to fit on the page. 

ReportExcessiveHeaderFooterSizeAdv The user has added too many rows to a 
header or footer table being edited in an End Case report. As a result, the table 
will not be printed out in its entirety on the various pages comprising the report. 

1258 

Advisory 

The report’s current table has too many rows to fit on the page. 

ReportExcessiveTableSizeAdv The user has added too many rows to the current 
table being edited in an End Case report. As a result, the table will not be printed 
out in its entirety on the various pages comprising the report. 

1259 

Advisory 

Command is not allowed while proportional diathermy is active. 

CommandNotAllowedlnProportionalDiathermyAdv The user attempts to enter 
proportional reflux while proportional diathermy is active. 

1260 

Advisory 

Command is not allowed while proportional reflux is active. 

CommandNotAllowedlnProportionalRefluxAdv The user attempts to enter 
proportional diathermy while proportional reflux is active. 

1261 

Advisory 

Cassette can’t be ejected while being cleaned. 

CassetteEjectRejectedCassettelsCleaningAdv The user attempts to eject the 
cassette while it’s being cleaned. 

1263 

Advisory 

Port can’t be selected: there is no probe connected. 

LsrActivePortSel Rejected NoProbeConnAdv The user tries to make a laser port 
the active port but there’s no probe connected to that port. 

1264 

Advisory 

Port can’t be selected: the probe type for the port isn’t valid. 

LsrActivePortSelRejectedNoValidProbeSelAdv The user tries to make a laser 
port the active port but the currently selected probe type for that port is invalid. 

1266 

Advisory 

A laser probe is not connected to the active port. 

LsrNoProbeConnAdv Shown in any of the following situations: ■ Laser Step 

entered and no probe connected to the active port ■ Probe removed from 

active port ■ User tries to go to Ready Mode when no probe is connected to 

the active port 

1267 

Advisory 

A valid laser probe is not selected for the active port. 

LsrNoValidProbeSelAdv Shown in any of the following situations: ■ Laser 

Step entered and no valid probe type selected for the active port ■ User tries 

to go to Ready Mode when no valid probe type is selected for the active port 

1268 

Advisory 

The laser remote interlock is open. 

LsrlnterlockOpenAdv Shown in any of the following situations: ■ Laser 

Step entered and the Interlock is open ■ Interlock opened in a Laser Step ■ 

User tries to go to Ready Mode when the Interlock is open 



Laser Dr. Filters are not connected to the console. 

LsrDoctorFilterUnverifiedOConnAdv Shown in any of the following situations: 

1269 

Advisory 

Are all necessary Dr. Filters properly installed and connected? 

Laser Step entered and the Dr. Filters haven’t been verified for the active port ■ 
Endo Probe inserted to the active port while in a Laser Step. User tries to go to 
Ready Mode when Dr. Filters haven’t been verified for the active port. 



One Laser Dr. Filter is connected to the console. 


1270 

Advisory 

Are all necessary Dr. Filters properly installed and connected? 

LsrDoctorFilterUnverifiedIConnAdv Same as above 
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1271 

Advisory 

Two Laser Dr. Filters are connected to the console. 

Are all necessary Dr. Filters properly installed and connected? 

LsrDoctorFilterUnverified2ConnAdv Same as above 

1273 

Advisory 

Laser Dr. Filter 1 is disengaged 

LsrDoctorFilterlDisengagedAdv The user has disengaged the (connected) Dr. 
Filter 1 while in a Laser Step. 

1275 

Advisory 

Laser Dr. Filter 2 is disengaged 

LsrDoctorFilter2DisengagedAdv Same as 1273 but for Dr. Filter 2 

1276 

Advisory 

Command is not allowed when Laser is firing. 

LsrCommandNotAllowedWhenFiringAdv User has attempted to change one of 
the laser’s settings while the laser is firing. 

1277 

Advisory 

Port can’t be selected: it’s not functional. 

LsrActivePortSelRejectedPortFailureAdv User has attempted to select a laser 
port that’s not functional. 

1278 

Advisory 

Cannot go to Laser Ready Mode while the current screen is being 
displayed. 

LsrReadyModeRejectedScreenActiveAdv User has pressed the Ready button 
from the footswitch when a “conflicting screen” is active. 

1279 

Advisory 

No laser footswitch is connected. 

LsrNoFootswitchConnectedAdv User enters a Laser Step when no laser 
footswitch is connected or the laser footswitch is disconnected in a Laser Step. 

1280 

Advisory 

Unable to write to the report file. 

ReportFileWriteErrorAdv A problem has occurred when trying to write to the 
specified Report file. 

1281 

Advisory 

Unable to read from the report file. 

ReportFileReadErrorAdv A problem has occurred when trying to read from the 
specified Report file. 

1285 

Advisory 

The report file and its associated CRC value do not match. 

ReportFileCrcMismatchErrorAdv The Report file and its associated CRC value do 
not match. 

1288 

Advisory 

Can’t eject the cassette while reflux is active. 

CassetteEjectRejectedRefluxInUseAdv The user attempts to eject the cassette 
while reflux (of any type) is active. For proportional reflux, this advisory is 
displayed when the user attempts cassette ejection while proportional reflux 
mode is active with the treadle not depressed. Cassette ejection while the 
treadle is depressed will generate advisory 1220. 

1289 

Advisory 

Extraction flow mode is not available when FAX is turned on. 

ExtrFlowModeUnavailFaxInUseAdv FAX was turned on while in Flow Mode or a 
Posterior Step with Flow Mode preference was selected when FAX was on. 

1290 

Advisory 

The surgical function is currently unavailable. 

SurgicalFunctionProxyUnavailableAdv The user has requested surgical 
functionality that is currently unavailable. This is a default advisory that is only 
displayed for cases in which a more meaningful explanation is not available. 

1292 

Advisory 

An error occurred accessing the video recorder. Please verify it is on 
and connected. 

VideoRecorderNotCommunicatingAdv An error occurred accessing the video 
recorder. 

1296 

Advisory 

The barcode reader failed to initialize. 

BarcodeReaderlnitFailureAdv The bar code reader failed to initialize during 
startup. 

1297 

Advisory 

The system is currently low on free disk space. Please backup or 
remove non-critical files. 

LowFreeSpace During startup, free space was detected at less than the desired 
minimum %. 

1298 

Advisory 

A printer must be configured in System Settings before printing. 

PrinterNotConfiguredAdv The user tried to print but has not configured the printer 
in system settings 

1299 

Advisory 

The current printer configuration could not be saved. 

DefaultPrintSettingsErrorAdv An error occurred attempting to save the default 
printer with the current configuration 

1300 

Advisory 

The printer is off line. 

PrinterOffLineAdv The user requested a print job, but the printer is off line. 
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1301 

Advisory 

An error occurred while initializing the printer. 

PrinterlnitFailureAdv Generated when initializing printers through WMI fails 

1302 

Advisory 

An unknown error occurred while printing. 

PrinterGeneralErrorAdv Generated by any printer error other the errors above. 

1303 

Advisory 

The Illuminators are currently turned off from the footswitch and cannot 
be turned on or off at this time. 

NIuminatorMasterSwitchOffAdv The user has attempted to turn on or off an endo 
illuminator when the footswitch Momentary Endo Illuminators Off function is 
active. 

1304 

Advisory 

The Laser is currently unable to deliver the maximum power level of 2 
Watts. The maximum Laser power (Watts) currently available is: 

LsrMaxPowerAvailableAdv Is generated when the power available from the laser 
drops below the maximum level (2 Watts). 

1305 

Advisory 

An error occurred loading a surgeon. The system will revert to default 
values. 

LoadSurgeonFailureAdv A database attempt to load a surgeon from the file 
system has failed. Reverting to defaults. 

1306 

Advisory 

An error occurred setting the printer port. The system will revert to the 
previous value. 

PrinterPortConfigErrorAdv Attempt to set the printer IP address failed. 

1307 

Advisory 

An error occurred loading a procedure. The system will revert to 
default values. 

LoadProcedureFailureAdv A database attempt to load a procedure from the file 
system has failed. Reverting to defaults. 

1308 

Advisory 

An error occurred loading the system settings. The system will revert 
to default values. 

LoadSystemSettingsFailureAdv A database attempt to load the system settings 
from the file system has failed. Reverting to defaults. 

1309 

Advisory 

An error occurred saving a surgeon’s settings. Changes will be 
reverted at the start of the next case. 

SaveSurgeonFailureAdv A database attempt to save a surgeon to the file system 
has failed. 

1310 

Advisory 

An error occurred saving a procedure. Changes will be reverted at the 
start of the next case. 

SaveProcedureFailure A database attempt to save a procedure from the file 
system has failed. Reverting to defaults. 

1311 

Advisory 

An error occurred saving the system settings. The system will use 
default values. 

SaveSystemSettingsFailureAdv A database attempt to save the system settings 
from the file system has failed. Reverting to defaults. 

1312 

Advisory 

An error has occurred initializing Video Overlay. Video Overlay 
functions will be disabled. 

VideoOverlaylnitializationErrorAdv An error happened during VideoOverlay 
initialization. 

1313 

Advisory 

An error has occurred in the Video Overlay component. Video Overlay 
functions will be disabled. 

VideoOverlayErrorAdv An error happened during VideoOverlay processing. 

1314 

Advisory 

There was an error saving surgeon data. 

VcdSaveSurgeonAdv There was an error saving surgeon data. 

1317 

Advisory 

There was an error renaming the surgeon. 

VcdRenameSurgeonAdv There was an error renaming the surgeon. 

1318 

Advisory 

There was an error renaming the procedure. 

VcdRenameProcedureAdv There was an error renaming the procedure. 

1319 

Advisory 

There was an error renaming the case data. 

VcdRenameCaseAdv There was an error renaming the case data. 

1320 

Advisory 

There was an error deleting the surgeon. 

VcdDeleteSurgeonAdv There was an error deleting the surgeon. 

1321 

Advisory 

There was an error deleting the procedure 

VcdDeleteProcedureAdv There was an error deleting the procedure 

1322 

Advisory 

There was an error deleting the case data. 

VcdDeleteCaseAdv There was an error deleting the case data 

1323 

Advisory 

There was an error loading the surgeon. 

VcdLoadSurgeonAdv There was an error loading the surgeon. 

1325 

Advisory 

There was an error loading the case data. 

VcdLoadCaseAdv There was an error loading the case data. 

1326 

Advisory 

Unable to load the case report template. 

VcdLoadCaseReportTemplateAdv There was an error loading the Case Report 
Template. 

1329 

Advisory 

Unable to save the technician’s log. 

VcdSaveTechniciansLogAdv There was an error saving the Technicians Log. 

1330 

Advisory 

Unable to load the video table. 

VideoInfoTableReadFailureAdv There was an error loading the Video Table. 
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1331 

Advisory 

Unable to play the video. 

VideoDfuFailureAdv There was an error loading and\or playing the Video file. 

1332 

Advisory 

Unable to load Help. 

HelpFileReadFailureAdv There was an error opening the Help pdf file. 

1333 

Advisory 

Unable to save the case info. 

SaveCaselnfoFailureAdv There was an error saving the Case Info file. 

1334 

Advisory 

Unable to update the log file. 

LogFileWriteFailureAdv There was an error writing to the Log File. 

1335 

Advisory 

Unable to read the log file. 

LogFileReadFailureAdv There was an error reading from the Log File. 

1336 

Advisory 

Unable to write the incident file. 

IncidentFileWriteFailureAdv There was an error writing to the Incident File. 

1337 

Advisory 

Unable to read the incident file. 

IncidentFileReadFailureAdv There was an error reading from the Incident File. 

1338 

Advisory 

Unable to write the system metrics file. 

SystemMetricFileWriteFailureAdv There was an error writing to the System 
Metrics File. 

1339 

Advisory 

Unable to read the system metrics file. 

SystemMetricFileReadFailureAdv There was an error reading from the System 
Metrics File. 

1340 

Advisory 

Unable to write to the removable drive. 

ErrorAccessingRemovableDriveAdv There was an error while attempting to write 
to the removable drive. 

1341 

Advisory 

Further increasing the output level in air can damage fiber tips. Would 
you like to continue? 

HlumSafeThresholdlExceededAdv The user has exceeded Threshold 1 (see 
SRS-5687.1) illuminator value by either turning on the illuminator, changing the 
setpoint while the illuminator is on, or changing Procedures while the illuminator 
is on. 

1342 

Advisory 

Further increasing the output level will reduce exposure time by 35%. 
Would you like to continue? 

HlumSafeThreshold2ExceededAdv The user has exceeded Threshold 2 (see 
SRS-5687.3) illuminator value by either turning on the illuminator, changing the 
setpoint, or changing Procedures. 

1343 

Advisory 

Further increasing the output level in air can damage fiber tips. Also, 
further increasing the output level will reduce exposure time by 35%. 
Would you like to continue? 

NlumSafeThreshold1And2ExceededAdv The user has exceeded both Threshold 
1 and Threshold 2 (see SRS-5687.1 and SRS-5687.3) illuminator value by either 
turning on the illuminator, changing the setpoint while the illuminator is on, or 
changing Procedures while the illuminator is on. 

1344 

Advisory 

Only two illuminators can be turned on simultaneously. 

NIumMaxTwollluminatorsTurnedOnAdv User attempts to turn on an illuminator 
port when two ports are already on. This is not allowed. 

1345 

Advisory 

AGF not allowed while Forceps or VFC is in use. 

AgfNotAllowedForcepsOrVfcInUseAdv User attempts to start Auto Gas Filling 
when either Forceps or VFC is in use (i.e. selected and treadle down). 

1346 

Advisory 

An error occurred trying to access the wireless network. 

WirelessNetworkAccessAdv An error occurs when the user attempts to access 
the wireless network. 

1349 

Advisory 

A RAID hard drive has failed or is missing 

RaidDriveFailedOrMissingAdv One Disk in a redundant RAID volume is missing 
or has failed but the volume is still functional. 

1350 

Advisory 

The probe in the current laser port is not supported. 

LsrReadyModeRejectedlnvalidProbeTypeAdv The type of probe in the current 
port is not supported by CONSTELLATION ® VISION SYSTEM EH1 but might 
be supported by PurePoint® (slit lamp for example). 

1355 

Advisory 

Command is not allowed when the Pneumatics submodule is not 
functional. 

CommandNotAllowedPneumaticsNotFunctionalAdv The user tried to invoke a 
command which is only allowed when the Pneumatics subsystem is functional. 

1356 

Advisory 

Command is not allowed when an Anterior Only Cassette is being 
used. 

CommandNotAllowedWithAnteriorOnlyCassetteAdv The user tried to invoke a 
command which is not allowed with an Anterior Only Cassette. 

1357 

Advisory 

Cannot switch to Infusion: the cassette has not been primed. 

CantSwitchToInfusionCassetteNotPrimedAdv The user tried to switch to 

Infusion when the cassette was not primed. 
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1358 

Advisory 

Current probe type is unrecognized. 
Please select a valid probe type. 

HlumTurnOnRejectedUnrecognizedTypeAdv 

User has attempted to turn on an illuminator when the probe type is 

“unrecognized” 

1359 

Advisory 

Power module communication error. When powering down the system, 
you will have to press the “Options/Shutdown” button on the screen. 

PowerModuleCommFailureAdv Host controller failed to communicate with power 
module. 

1361 

Advisory 

Command is not allowed when Infusion backup pressure is active. 

CommandNotAllowedWhenBackupPressureActiveAdv The user tried to invoke a 
command which is only allowed when Infusion backup pressure is not active. 

1362 

Advisory 

Command is not allowed when the probe type has been identified by 
RFID. 

LaserProbeTypeChangeNotAllowedWhenRfidDetectedAdv The user tried to 
change the type of a laser probe that has been identified by RFID. 

1363 

Advisory 

Command is not allowed when the probe type has been previously 
identified by the user. Disconnect and then reconnect the probe to 
change its type. 

LaserProbeTypeChangeNotAllowedAfterUserSelectionAdv The user tried to 
change the type of a laser probe that has been identified by a user selection. 
Only one selection is allowed after connection. 

1364 

Advisory 

IOP Control is not allowed without a premium cassette inserted. 
Please insert a premium cassette and retry. 

lopNotAllowedWhenUsingNonPremiumCassetteAdv The user tried to turn on 
IOP Control when a premium cassette is not inserted. 

1365 

Advisory 

IOP Control is not allowed with an uncalibrated cassette. Please 
calibrate cassette and retry. 

lopNotAllowedWhenCassetteNotCalibratedAdv The user tried to turn on IOP 
Control with a cassette that has not been calibrated. 

1366 

Advisory 

Command is not allowed when FAX is on and the cassette has not 
been primed. 

CommandNotAllowedWhenFaxIsOnAndCassetteNotPrimedAdv The user tried 
to perform a Test Instrument command when FAX is on and the cassette is not 
primed. 

1367 

Advisory 

FAX is not allowed when the cassette is being primed. 

FaxNotAllowedWhenCassettelsPrimingAdv The user tried to turn on FAX when 
the cassette is being primed. 

1369 

Advisory 

Setting values is not allowed when the cassette is in the chamber 
overflow condition. 

CommandNotAllowedDuringChamberOverflowAdv The cassette chamber is in an 
overflow condition and pressure cannot be controlled. 

1370 

Advisory 

Test instrument is not allowed in this mode. 

TestlnstrumentNotAllowedlnThisModeAdv User has attempted to perform a test 
instrument command in Setup or End Case. 

1371 

Advisory 

Update is only available from End Case. 

UpdateOnlyAvailablelnEndCaseAdv User has attempted to perform a update 
command in Setup or Surgery. 

1372 

Advisory 

Cleaning the cassette is not allowed when the inlet pressure is out of 
range. Please adjust the inlet pressure between 58 psi and 120 psi. 

CassetteCleanNotAllowedAirPressureOutOfRange The user attempts to start 
Cassette Cleaning when the Air source (wall pressure) is either below 58 psi or 
above 120 psi. 

1751 

Information 

The remote control battery is low. 

RemoteControlBatteryLow User has pressed on a remote control button and the 
remote’s battery is running out of power 

1752 

Information 

Infusion pressure will drop to zero during calibration. Continue? 

CalibrationBringsInfusionToZeroInfo User has pressed the “Calibrate” button on 
the advisory popup brought up when there’s been an IV Pole error. Since l/V Pole 
calibration will change the current Infusion pressure, the user is warned before 
calibration is started. 

1753 

Information 

Power recovery in progress. 

Please wait until surgical functionality becomes available. 

PowerRecoverylnProgressInfo 

AC power has been restored and the recovery process has started. 
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2100 

Fault 

Fault -2100 
Call Field Service 

SUP_HOST_HEARTBEAT_TIMEOUT -A two second heart beat reply from the 
host was missed. 

2200 

Error 

Communications failure with the Fluidics submodule. Fluidics functions 
will be disabled. 

SUP_FLUIDICS_HUNT_FAIL_ERR - The supervisor cannot establish 
communicate with the Fluidics submodule. 

2201 

Error 

Communications failure with the Fluidics submodule. Fluidics functions 
will be disabled. 

SUP_FLUIDICS_COMM_FAIL_ERR The supervisor lost communicate with the 
Fluidics submodule 

2202 

Advisory 

Unable to perform this function without a primed cassette. 

SUP_CASSETTE_NOT_READY_ADV - This advisory is produced when 
extraction is attempted without a primed cassette. 

2203 

Advisory 

Unable to aspirate. Please turn on infusion. 

SUPJNFUSIONJRRIGATION OFF ADV - This advisory is produced when 
extraction is attempted without infusion on. 

2204 

Advisory 

Unable to aspirate while infusion/irrigation is unavailable. 

SUP_INFUSION_UNAVAILABLE_ADV - This advisory is produced when 
extraction is attempted without infusion being functional. 

2205 

Advisory 

Please wait: draining cassette. 

SUP_EXT_CHMBR_OVER_ADV - This advisory is produced when extraction is 
attempted when the extraction chamber is in a overflow condition. 

2206 

Advisory 

Unable to turn on infusion without a primed cassette. 

SU P_l N F_CASSETTE_NOT_READY_ADV - This advisory is produced when 
infusion is attempted with out a primed cassette. 

2207 

Advisory 

Unable to turn on infusion without a calibrated IV pole. 

SUP_INF_IV_POLE_NOT_CALIB_ADV - This advisory is produced when 
infusion is attempted with out a calibrated IV Pole. 

2208 

Advisory 

Unable to turn on infusion without sufficient source pressure. 

SUP_INF_NO_AIR_PRESSURE_ADV - This advisory is produced when infusion 
is attempted with out source air pressure 

2209 

Advisory 

Unable to turn on irrigation without a primed cassette. 

SUP_IRR_CASSETTE_NOT_READY_ADV - This advisory is produced when 
irrigation is attempted with out a primed cassette. 

2210 

Advisory 

Unable to turn on infusion without a calibrated IV pole. 

S U P I RRJ V_PO L E_N OT_C AL 1 B AD V - This advisory is produced when 
irrigation is attempted with out a calibrated IV Pole. 

2211 

Advisory 

Unable to turn on irrigation without sufficient source pressure. 

SUP_IRR_NO_AIR_PRESSURE_ADV - This advisory is produced when 
irrigation is attempted with out suitable source pressure. 

2212 

Advisory 

Irrigation unavailable: out of fluid. Please change the bottle. 

SUP_IRR_NO_FLUID_ADV - This advisory is produced when irrigation is 
attempted with out sufficient irrigation fluid available 

2213 

Advisory 

FAX unavailable. Please insert a cassette. 

SUP_FAX_NO_CASSETTE_ADV - This advisory is produced when FAX is 
attempted with out a cassette inserted. 

2214 

Error 

Extraction setpoint timeout. Infusion/Irrigation and Extraction functions 
will be disabled. 

SUP_EXT_NO_ACTIVE_UPDATE_ERR - This error is produced when the 
extraction is active and the extraction proxy fails to get a footswitch update within 
20 msec 

2215 

Advisory 

Micro reflux is currently not available. 

SUP_EXT_NO_REFLUX_FLUID_ADV - This error is produced when the the 
user attempt to activate micro reflux and the fluid level is out of range. 

2216 

Advisory 

Please change the Bottle to regain extraction. 

SUP_EXT_NO_INFUSE_FLUID_ADV This error is generated when aspiration is 
attempted when the infusion in the cassette is empty 

2250 

Error 

Communications failure with the Pneumatics submodule. Pneumatics 
functions will be disabled. 

SUP_PNEUMATICS_HUNT_FAIL_ERR - The supervisor cannot communicate 
with the Pneumatics submodule. 

2251 

Error 

Communications failure with the Pneumatics submodule. Pneumatics 
functions will be disabled. 

SUP_PNEUMATICS_COMM_FAIL_ERR - This error is produced when the 
Supervisor losses communication with the pneumatics module 
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2252 

Advisory 

Unable to turn on cutting without sufficient source pressure. 

SUP_PNEU_NO_AIR_PRESSURE_ADV - This advisory is produced when 
cutter or utility operation is requested with out sufficient source pressure. 

2253 

Advisory 

Unable to turn on cutting with excessive source pressure. 

SUP_PNEU_HIGH_AIR_PRESSURE_ADV - This advisory is produced when 
cutter or utility operation is requested with source pressure that is too high. 

2254 

Error 

Pneumatics setpoint timeout. Pneumatics functions will be disabled. 

SUP_PNEU_NO_ACTIVE_UPDATE_ERR - This error is produced when the 
pneumatics is active and the pneumatics proxy fails to get a footswitch update 
within 20 msec 

2300 

Error 

Communications failure with the Ultrasound submodule. Ultrasound 
functions will be disabled. 

SUP_ULTRASOUND_HUNT_FAIL_ERR - The supervisor cannot communicate 
with the Ultrasound submodule. 

2301 

Error 

Communications failure with the Ultrasound submodule. Ultrasound 
functions will be disabled. 

SUP_ULTRASOUND_COMM_FAIL_ERR - The supervisor lost communication 
with the Ultrasound submodule 

2302 

Error 

US setpoint timeout. US and Diathermy functions will be disabled. 

S U P_U S_N 0_ACT 1 VE_U P DAT E_E RR - This error is produced when the US is 
active and the US proxy fails to get a footswitch update within 20 msec 

2350 

Error 

Communications failure with the Laser submodule. Laser functions will 
be disabled. 

SUP_LASER_FIUNT_FAIL_ERR - The supervisor cannot communicate with the 
Laser submodule. 

2351 

Advisory 

Communications failure with the Laser submodule. Laser functions will 
be disabled. 

SUP_LASER_COMM_FAIL_ADV - The supervisor lost communication with the 
Laser submodule 

2400 

Advisory 

Please insert the Table Top Illuminator drawer. 

SUP_ILLUM_DRAWER_OUT_ADV - Supervisor detected a non -zero setpoint 
with the Table Top Illuminator drawer out 

2401 

Advisory 

The lamp in the Table Top Illuminator needs to be replaced. Please 
contact Field Service. 

SUP_TT_ILLUM_LAMP_BAD_ADV - Supervisor detected a non-zero setpoint 
with the Table Top Illuminator Lamp bad. 

2500 

Advisory 

Communications failure with the Power Control submodule. Please 
contact Field Service. 

SUP_POWER_MONITOR_COMM_FAIL_ERR - Supervisor detected a serial I/O 
error when trying to talk to the Power Module 

2550 

Error 

Footswitch error. Footswitch treadle functions will be disabled. 

SUP_FOOTSWITCH_ERR - The footswitch has an error. 

2600 

Advisory 

IV Pole over-current error . IV Pole functions will be disabled. 

SUP_IV_POLE_CURRENT_ADV - IV Pole motor is drawing too much current. 

2700 

Error 

Communications failure with the Auxiliary Illuminator submodule. 
Auxiliary Illuminator functions will be disabled. 

SUP_AUX_ILLUMINATOR_HUNT_FAIL_ERR - The supervisor cannot 
communicate with the Auxiliary Illuminator submodule. 

2701 

Advisory 

Communications failure with the Auxiliary Illuminator submodule. 
Auxiliary Illuminator functions will be disabled. 

SUP_AUX_ILLUM_COMM_FAIL_ADV - The supervisor lost communication with 
the Auxiliary Illuminator submodule 

2702 

Advisory 

The lamp in the Auxiliary Illuminator needs to be replaced. Please 
contact Field Service. 

SUP_AUX_ILLUM_LAMP_BAD_ADV - Supervisor detected a non-zero setpoint 
with the Auxiliary Illuminator Lamp bad. 

2750 

Fault 

Fault - 2750 
Call Field Service 

SUP_RESET_FAIL_ERR - The Supervisor could not assert reset control over all 
submodules. A module that was supposed to be reset responded with its module 
information. 

2751 

Fault 

Fault - 2751 
Call Field Service 

SUP_SLOT_ID_ERR - The Supervisor got duplicate slot ID for the submodules. 
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3100 

Advisory 

Could not calibrate the fluid level sensors. Please eject and reinsert, or 
replace the cassette. 

F L D_C M N_L E VE L_S E N SO R_C AL_E RR - Level Sensor calibration failed. 
Possible reasons: 1) the calibration done status bit was not set by the FPGA 
within the specified timeout limit or 2) the calculated required max/min pixel gain 
was outside the valid range or 3) the brightness level of the level sensor LEDs 
could not be adjusted. 

3200 

Error 

Cassette latch error. Infusion/irrigation and extraction functions will be 
disabled. 

CASSETTE_LATCH_ERR - Cassette latch hardware feedback signals indicate a 
hardware problem. 

3201 

Advisory 

Invalid cassette ID detected. Please eject and insert a valid cassette. 

CASSETTE_ID_INVALID_ERR - An invalid cassette id was read by the cassette 
id sensors. 

3202 

Advisory 

Cassette test failed. Please eject and reinsert, or replace cassette. 

CASSETTE_TEST_FAILED_ERR Cassette pressure and/or vacuum tests failed. 

3203 

Advisory 

The cassette was not properly latched into position. Please remove 
and reinsert the cassette. 

CASSETTE_NOT_LATCHED_ADV The cassette latch optical position sensor 
indicates that the latch did not reach its locked position. 

3204 

Error 

Cassette ID sensor error. Infusion/irrigation and extraction functions 
will be disabled. 

CASSETTE_ID_SENSOR_ERR Cassette ID sensor test failed. The sensor 
output voltage is not within the expected range. 

3205 

Advisory 

The Fluidics module fan is not working. 

FLD_MODULE_FAN_TAC_ADV The Fluidics module fan tachometer indicates 
that the Fluidics module fan is not operating. 

3207 

Information 

Cassette cannot be loaded. Please adjust the inlet pressure between 
58 psi and 120 psi. 

CASS_NO_AIR_PRSR_INFO A cassette was inserted in the receiver 
mechanism while the wall pressure is outside its valid operating range. 

3300 

Advisory 

Draining cassette. Please wait. 

EXT_CHAMBER_OVERFLOW_ADV The cassette aspiration chamber is full of 
fluid. 

3302 

Advisory 

Fault - 3302 
Call Field Service 

EXT_NOT_IN_OP_RANGE_ADV Not enough or too much fluid in the aspiration 
chamber to allow aspiration flow mode and reflux. NOTE: This advisory is 
never explicitly displayed. Instead advisory 1239 or 1240 might be displayed if 
appropriate. See 11239 and 11240 for details. 

3304 

Advisory 

Leak test failure. Please confirm the irrigation tubing, aspiration tubing, 
and the test chamber are properly connected to the handpiece. 

EXT_HP_TUBING_LEAK_ADV A leak in the aspiration or irrigation tubing was 
detected during flow check of a handpiece. 

3305 

Advisory 

Priming of the aspiration probe was unsuccessful. Please attempt to 
re-prime the probe. 

EXT_PROBE_PRIME_FAILED_ADV Probe prime was unsuccessful. The 
required volume of fluid was not transferred through the aspiration tubing set 
within the specified timeout period. 

3306 

Advisory 

Priming of the aspiration handpiece was unsuccessful. Please attempt 
to re-prime the handpiece. 

EXT_HP_PRIME_FAILED_ADV Handpiece prime was unsuccessful. The 
required volume of fluid was not transferred through the aspiration tubing set 
within the specified timeout period. 

3307 

Error 

Aspiration level sensor problem detected. Infusion/irrigation and 
extraction functions will be disabled. 

EXT_LVL_STATUS_ERR The level sensor status signals indicate a level sensor 
hardware problem. 

3308 

Advisory 

Flow check failure: measured flow restriction is too high. Extraction 
and Ultrasound functions in Phaco/Frag will be disabled. 

EXT_FLOW_CHECK_FAILED_ADV The handpiece failed the flowcheck. Too 
high vacuum level was required to achieve the reference flow level. 

3309 

Advisory 

Flow check failure: aspiration chamber could not be filled with fluid. 
Extraction and Ultrasound functions in Phaco/Frag will be disabled. 

EXT_FILL_TIMEOUT_ADV The handpiece failed the flowcheck. Too high 
vacuum level was required to achieve the reference flow level. 

3325 

Advisory 

Drain bag is almost full. Please replace bag and press [Done]. 

EXT_BAG_NEAR_FULL_ADV ~50 cc remaining volume in drain bag. 

3326 

Advisory 

Drain bag is full. Please replace bag and press [Done]. 

EXT_BAG_FULL_ADV - ~0 cc remaining volume in drain bag. 

3327 

Advisory 

Drain bag is critically full. Please replace bag and press [Done]. 

EXT_B AG_C R 1 T 1 C A L LY_F U L L_A D V Drain bag filled > 50 cc above capacity. 
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3329 

Error 

Drain pump problem detected. Infusion/irrigation and extraction 
functions will be disabled. 

EXT_PUMP_ROTATION_ERR The commanded pump rate does not correspond 
to the actual pump rate measured by the optical encoder. 

3330 

Advisory 

The drain pump fan is not working. 

EXT_PUMP_FAN_STATUS_ERR The drain pump fan tachometer indicates that 
the drain pump fan is not operating. 

3331 

Advisory 

Could not drain the aspiration chamber. Please remove and insert a 
new cassette. 

EXT_CHAMBER_DRAIN_TIMEOUT_ADV The aspiration chamber could not be 
drained within the specified timeout period. 

3350 

Error 

Extraction pressure transducer offset error. Infusion/irrigation and 
extraction functions will be disabled. 

EXT_PT_OFFS_ERR Extraction pressure transducer 0 offset out of range. 

3351 

Error 

Extraction pressure transducer discrepancy error. Infusion/irrigation 
and extraction functions will be disabled. 

EXT_PT_DISCR_ERR - A discrepancy between the primary and redundant 
extraction pressure transducers was detected. 

3352 

Error 

Extraction isolation valve error. Infusion/irrigation and extraction 
functions will be disabled. 

EXT_ISO_VLV_ERR Extraction isolation valve hardware error. 

3353 

Error 

Reflux valve error. Infusion/irrigation and extraction functions will be 
disabled. 

EXT_REFLUX_VLV_ERR Extraction reflux valve hardware error. 

3354 

Error 

Extraction output valve (SI) error. Infusion/irrigation and extraction 
functions will be disabled. 

EXT_OUTPUT_VLV_ERR Extraction output pincher valve (SI) error 

3355 

Error 

Extraction output valve (S1 1 ) error. Infusion/irrigation and extraction 
functions will be disabled. 

EXT_PORT1_VLV_ERR Extraction output port 1 pincher valve error. 

3356 

Error 

Extraction output valve (S22) error. Infusion/irrigation and extraction 
functions will be disabled. 

EXT_PORT2_VLV_ERR Extraction output port 2 pincher valve error. 

3357 

Error 

Extraction cross-connection valve (SC) error. Infusion/irrigation and 
extraction functions will be disabled. 

EXT_CROSS_NO_VLV_ERR Extraction “normally open” cross-connection valve 
error. 

3358 

Error 

Extraction cross-connection valve (SC2) error. Infusion/irrigation and 
extraction functions will be disabled. 

EXT_CROSS_NC_VLV_ERR Extraction “normally closed” cross-connection 
valve error. 

3359 

Advisory 

Suction pressure surges detected. Vacuum will be disabled. Please 
release the footswitch treadle to reset. 

EXT_PRSR_OSCILLATION_ADV Extraction pressure oscillations detected. 

3360 

Advisory 

Suction flow surges detected. Flow will be disabled. Please release 
the footswitch treadle to reset. 

EXT_FLOW_OSCILLATION_ADV Extraction flow oscillations detected. 

3361 

Advisory 

Suction pressure is too high. Vacuum will be disabled. Please release 
the footswitch treadle to reset. 

EXT_PRSR_OVERSHOOT_ADV Extraction pressure overshoot detected. 

3362 

Advisory 

Aspiration flow too high. Flow will be disabled. Please release the 
footswitch treadle to reset. 

EXT_FLOW_OVERSHOOT_ADV Extraction flow overshoot detected. 

3363 

Error 

Extraction pressure transducer reference voltage out of range. 
Infusion/irrigation and extraction functions will be disabled. 

EXT_TRANSDUCER_REFERENCE_ERR Extraction transducer reference 
voltage error. 

3364 

Advisory 

Aspiration manifold input pressure is too high. 

EXT_75_PSI_REGULATOR_ADV Extraction 75 psi pressure regulator advisory. 
The aspiration manifold 75 psi regulator is out of regulation. A pressure higher 
than 220 mmHg was measured during the regulator pressure test which is part of 
the cassette test. 

3400 

Error 

Infusion source container pressure transducer offset error. Infusion/ 
irrigation and extraction functions will be disabled. 

PRSR_SRC_PT_OFFS_ERR Infusion source container pressure transducer 0 
offset out of range. 


8065751153 


4.40 


FOR REFERENCE ONLY 


© constellation 

VISION SYSTEM 


Table 4-6 

Fluidics Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

3401 

Error 

Infusion source container isolation valve error. Infusion/irrigation and 
extraction functions will be disabled. 

PRSR_SRC_ISO_VLV_ERR Infusion source container isolation valve error. 

3402 

Error 

Infusion source container transducer discrepancy error. Infusion/ 
irrigation and extraction functions will be disabled. 

PRSR_SRC_PT_DISCR_ERR A dispcrepancy between the source container 
and LPAS pressure transducers was detected. 

3403 

Error 

Infusion source container pressure too high. Infusion/irrigation and 
extraction functions will be disabled. 

PRSR_SRC_HI_ERR Infusion source container pressure too high. 

3420 

Error 

Infusion pressure transducer offset error. Infusion/irrigation and 
extraction functions will be disabled. 

INF_PT_OFFS_ERR Infusion pressure transducer 0 offset out of range 

3421 

Error 

Infusion pressure transducer discrepancy error. Infusion/irrigation and 
extraction functions will be disabled. 

INF_PT_DISCR_ERR A dispcrepancy between the primary and redundant 
infusion pressure transducers was detected. 

3422 

Error 

Infusion isolation valve error. Infusion/irrigation and extraction 
functions will be disabled. 

INF_ISO_VLV_ERR Infusion isolation valve error. 

3423 

Error 

Infusion FAX valve error. Infusion/irrigation and extraction functions will 
be disabled. 

1 N F_FAX_VLV_E RR Infusion FAX valve error. 

3424 

Error 

Infusion input valve error. Infusion/irrigation and extraction functions 
will be disabled. 

INF_INPUT_VLV_ERR Infusion chamber input pincher valve error. 

3425 

Error 

Infusion output valve error. Infusion/irrigation and extraction functions 
will be disabled. 

INF_OUTPUT_VLV_ERR Infusion chamber output pincher valve error. 

3426 

Error 

Irrigation output valve error. Infusion/irrigation and extraction functions 
will be disabled. 

IRR_OUTPUT_VLV_ERR Irrigation output pincher valve error. 

3427 

Error 

Infusion pressure surges detected. Infusion/irrigation and extraction 
functions will be disabled. 

INF_OSCILLATION_ERR Infusion pressure oscillations detected. 

3428 

Error 

Infusion pressure too high. Infusion/irrigation and extraction functions 
will be disabled. 

INF_HI_PRSR_ERR Infusion high pressure detected. 

3429 

Advisory 

Low infusion pressure detected. Please check infusion connections. 
Select 30 mmHg backup pressure, or ignore low pressure condition. 

INF_LO_PRSR_ADV Infusion pressure too low. 

3431 

Advisory 

Low irrigation pressure detected. Please check irrigation connections. 

IRR_LO_PRSR_ADV Irrigation pressure too low. 

3433 

Error 

Infusion chamber isolation valve error. Infusion/irrigation and extraction 
functions will be disabled. 

INF_ISO_VLV_STUCK_CLOSED_ERR Infusion chamber isolation valve 
detected to be stuck closed during power up diagnostics. 

3434 

Advisory 

Infusion chamber overflow error. Control of infusion pressure has 
possibly been lost. The current pressure, in mmHg, could be as high 
as: 

INF_CHAMBER_OVERFLOW_ADV Infusion chamber overflow error. The fluid 
level in the infusion chamber reached above the overflow level. 

3436 

Error 

FAX valve error. Infusion/irrigation and extraction functions will be 
disabled. 

1 N F_FAX_VLV_STU C K_C LOSE D_E RR FAX valve detected to be stuck closed 
during power up diagnostics. 

3437 

Error 

linfusion level sensor error. Infusion/irrigation and extraction functions 
will be disabled. 

INF_LVL_STATUS_ERR The level sensor status signals indicate a level sensor 
hardware problem. 

3438 

Advisory 

No more infusion fluid available. Press [Change] to change the 
infusion bottle. 

INF_FLUID_OUT_ADV The infusion chamber in the cassette is empty. 

3440 

Advisory 

No more irrigation fluid available. Press [Change] to change the 
infusion/irrigation bottle. 

IRR_FLUID_OUT_ADV The irrigation chamber in the cassette is empty. 
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3442 

Advisory 

Irrigation chamber overflow detected. Control of irrigation pressure has 
possibly been lost. The current pressure, in mmHg, could be as high 
as: 

IRR_CHAMBER_OVERFLOW_ADV Irrigation chamber overflow error. The fluid 
level in the irrigation chamber reached above the overflow level. 

3460 

Error 

Infusion backup valve error. Infusion/irrigation, extraction, and 
Ultrasound functions will be disabled. 

INF_BACKUP_VLV_ERR Infusion backup valve error. 

3461 

Error 

Infusion LPAS pump error detected. Infusion/irrigation, extraction, and 
Ultrasound functions will be disabled. 

INF_LPAS_TAC_ERR The infusion LPAS pump tachometer indicate that the 
LPAS pump is not operating correctly. 

3462 

Advisory 

Infusion flow sensor communication error. IOP Control functions will be 
disabled. 

INF_FLOW_SENSOR_COM_ERR Infusion flow sensor communication error. 

3464 

Advisory 

Infusion flow data invalid: IOP Control functions will be disabled. 
Check infusion tubing for air bubbles. 

INF_FLOW_DATA_INVALID_ADV Infusion flow sensor readings are not valid. 

3466 

Advisory 

Infusion flow sensor accuracy error. IOP Control functions will be 
disabled. 

INF_FLOW_ACCURACY_ADV Infusion flow sensor accuracy error. Flow 
sensor and chamber fluid volume measurements are out of range of each other. 
Detected during flow sensor calibration. 

3467 

Advisory 

Infusion flow sensor signal amplitude is low. IOP Control functions will 
be disabled. Please eject and reinsert the cassette. 

INF_FLOW_SIGNAL_AMPLITUDE_ADV Infusion flow sensor signal amplitude 
error. Detected during flow sensor calibration 

3469 

Advisory 

Tubing calibration offset error. IOP Control functions will be disabled. 
Please position the infusion cannula at the height of the center of the 
cassette and re-prime. 

INF_TUBING_CAL_OFFSET_ADV Infusion tubing calibration 0 offset advisory. 
The infusion cannula was not positioned within the correct vertical range of the 
cassette during calibration. 

3470 

Advisory 

Calibration verification error: calculated pressures are not within the 
expected range. IOP Control functions will be disabled. Please re- 
prime. 

INF_TUBING_CAL_CHECK_PT_ADV Infusion tubing calibration check point 
advisory. The pressure drop calculated using the acquired calibration profile was 
not within the expected range. 

3471 

Advisory 

Noisy calibration flow readings. IOP Control functions will be disabled. 
Please re-prime. 

INF_TUBING_CAL_STDDEV_ADV Infusion tubing calibration standard 
deviation advisory. The standard deviation between the acquired flow 
measurements and the calculated calibration profile was larger than the specified 
max limit. 

3472 

Advisory 

Infusion chamber leak detected. Please eject and replace the cassette. 

INF_CHAMBER_LEAK_ADV - A leak in the infusion chambers was detected 
during priming. 

3473 

Error 

Infusion pressure transducer reference voltage out of range. Infusion/ 
irrigation and extraction functions will be disabled. 

INF_TRANSDUCER_REFERENCE_ERR Infusion transducer reference voltage 
error. 

3474 

Error 

Infusion NIFS valve error detected. Infusion/irrigation and extraction 
functions will be disabled. 

INF_NIFS_VLV_ERR Infusion NIFS valve error. 

3475 

Advisory 

Infusion prime failed. 

INF_PRIME_FAILED_ADV Infusion prime failed. 

3476 

Advisory 

The infusion chambers did not fill with fluid. Please check the infusion 
bottle and connections or press [Change] to replace the infusion bottle. 

INF_CHAMBER_FILL_TIMEOUT_ADV Infusion chamber did not fill within the 
specified timeout period. Source container is out of fluid. 

3477 

Error 

Infusion LPAS pressure transducer offset error. Infusion/irrigation and 
extraction functions will be disabled. 

INF_LPAS_PT_OFFS_ERR Infusion LPAS pressure transducer 0 offset out of 
range. 

3478 

Error 

Infusion LPAS pressure error. Infusion/irrigation and extraction 
functions will be disabled. 

INF_LPAS_PRSR_ERR Infusion LPAS source pressure too high. 

3479 

Advisory 

Infusion LPAS pressure is low. Infusion pressure loss is possible. 

INF_LPAS_PRSR_LOW_ADV Infusion LPAS pump output pressure is low. 

3481 

Advisory 

Infusion flow sensor is disconnected. IOP Control functions will be 
disabled. 

INF_FLOW_SENSOR_DISCONNECT_ADV Infusion flow sensor is disconnected 
or the sensor connection has failed. 


8065751153 4.42 


FOR REFERENCE ONLY 


© constellation 

VISION SYSTEM 


Table 4-7 

U/S-Diathermy Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

4100 

Error 

U/S voltage failure (+5 analog). Ultrasound and Diathermy functions 
will be disabled. 

U S_5_V O LT_AN ALOG_E RR - US Kernel Analog 5 volt feedback is bad. US 
Submodule is non-functional. 

4101 

Error 

U/S voltage failure (+2.5). Ultrasound and Diathermy functions will be 
disabled. 

U S_P L U S_2_5_VO LT_E R R - US Kernel +2.5 volt feedback is bad. US 
submodule is non-functional. 

4102 

Error 

U/S voltage failure (-2.5). Ultrasound and Diathermy functions will be 
disabled. 

U S_M 1 N U S_2_5_V O LT_E RR US Kernel -2.5 volt feedback is bad. US 
submodule is non-functional. 

4103 

Error 

U/S voltage failure (+8.5). Ultrasound and Diathermy functions will be 
disabled. 

US_8_5_VOLT_POWER_ERR US Kernel 2.5 volt feedback is bad. US 
submodule is non-functional. 

4111 

Error 

US failure: SPI driver write timeout. Ultrasound and Diathermy 
functions will be disabled. 

SPI_WRITE_TIMEOUT_ERR SPI driver timed out waiting for a write to 
complete. US submodule is non-functional. 

4200 

Advisory 

Handpiece EEPROM CRC is invalid. Please replace the handpiece. 

US_HP_BAD_CRC_ADV The handpiece EEPROM CRC is invalid. Handpiece 
needs to be replaced. 

4201 

Advisory 

Only one US handpiece may be connected at a time. Please remove 
one of the handpieces. 

US_HP_MULTIPLE_ADV Two US handpieces are connected. One of the 
handpieces must be removed before the other handpiece can be used. 

4202 

Advisory 

Handpiece current is too low. Please replace handpiece and re-tune. 

US_HP_CURRENT_ERR U/S handpiece current is too low. A short circuit in the 
handpiece can cause this. 

4203 

Advisory 

Handpiece voltage is too low. Please replace handpiece and re-tune. 

US_HP_VOLTAGE_ERR U/S handpiece voltage is too low. An open circuit in the 
handpiece can cause this. 

4204 

Advisory 

Handpiece power is too high. Please replace handpiece and re-tune. 

US_HP_EXCESSIVE_POWER_ERR U/S handpiece power output is too high. 

4206 

Advisory 

Handpiece power DC2DC output was out of range. Please release the 
footswitch treadle to reset. If problem persists, please contact Field 
Services. 

US_HP_DC2DC_ERR While powering the handpiece, the DC2DC voltage for 
handpiece power is out of range. 

4207 

Advisory 

Handpiece was removed while powered. Please reconnect handpiece 
and re-tune. 

US_HP_REMOVED_WHILE_POWERED_ADV User has disconnected the 
handpiece while it’s being powered. 

4208 

Advisory 

Data in handpiece EEPROM is out of range. Please replace the 
handpiece. 

US_HP_OUT_OF_RANGE_DATA_ADV Data contained in the handpiece is out 
of range. 

4209 

Advisory 

Unknown US handpiece connected. Please connect a known 
handpiece. 

US_HP_UNKNOWN_HANDPIECE_ADV The system has detected that a US 
handpiece was connected but it cannot determine its type. 

4210 

Advisory 

Unsupported US handpiece connected. Please connect a supported 
handpiece. 

US_HP_UNSUPPORTED_HANDPIECE_ADV The system has detected the 
connection of a recognized US handpiece but that handpiece is not supported by 
this system. Handpiece is not tuned. 

4220 

Advisory 

Tune failure - attempted while handpiece was in air. Please re-tune 
the handpiece. 

US_TUNE_IN_AIR_ADV The handpiece was tuned while in air. Handpiece is not 
tuned. 

4221 

Advisory 

Tune failure: handpiece was removed before tuning. Please connect a 
handpiece and re-tune. 

US_TUNE_NO_HANDPIECE_ADV A handpiece tune was requested but no 
handpiece is connected. 

4222 

Advisory 

Tune failure: handpiece is an unknown type. Please connect a known 
handpiece and re-tune. 

US_TUNE_UNKNOWN_HP_ADV A handpiece tune was requested but an 
unknown type of handpiece is connected. 

4223 

Advisory 

Tune failure: handpiece has a loose tip. Please tighten the tip and 
re-tune. 

US_TUNE_LOOSE_TIP_ADV The handpiece tip was loose when tuned. 
Handpiece is not tuned. 

4224 

Advisory 

Tune failure: handpiece current is low. Please replace handpiece and 
re-tune. 

US_TUNE_HP_CURRENT_ADV The handpiece current was too low (open 
circuit). Handpiece is not tuned. 
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4225 

Advisory 

Tune failure: handpiece voltage is low. Please replace handpiece and 
re-tune. 

US_TUNE_HP_VOLTAGE_ADV The handpiece voltage was too low when tuned 
(short circuit). Handpiece is not tuned. 

4226 

Advisory 

Tune failure: handpiece frequency order error. Please re-tune. 

US_TUNE_FREQ_ORDER_ADV The series (low impedance) and parallel (high 
impedance) frequencies were out of order when the handpiece was tuned. 

4228 

Advisory 

Tune failure: handpiece series frequency margin error. Please re-tune. 

US_TUNE_FS_MARGIN_ERR The series tune frequency was too close to the 
tune start frequency while tuning the handpiece. The handpiece is not tuned. 

4229 

Advisory 

Tune failure: handpiece parallel frequency margin error. Please re- 
tune. 

US_TUNE_FP_MARGIN_ERR The parallel tune frequency was too close to the 
tune end frequency while tuning the handpiece. The handpiece is not tuned. 

4231 

Advisory 

Tune failure: handpiece frequency bandwidth too low. Please re-tune. 

US_TUNE_BW_LOW_ERR The difference between the series and parallel tune 
frequencies was too small while tuning the handpiece. The handpiece is not 
tuned. 

4232 

Advisory 

Tune failure: handpiece frequency bandwidth too high. Please re-tune 

US_TUNE_BW_HIGH_ERR The difference between the series and parallel tune 
frequencies was too large while tuning the handpiece. The handpiece is not 
tuned. 

4234 

Advisory 

Tune failure: handpiece DC2DC output out of range. Please re-tune. 
If problem persists, please contact Field Service. 

US_TUNE_DC2DC_ERR The DC2DC voltage was out of range while tuning the 
handpiece. The handpiece is not tuned. 

4235 

Advisory 

Tune failure: handpiece removed while tuning. Please connect 
handpiece and re-tune. 

US_TUNE_HP_REMOVED_ADV The handpiece was removed while tuning. The 
handpiece is not tuned. 

4240 

Advisory 

The requested Frag continuous power is too high. The Power level will 
be limited. 

US_FRAG_POWER_TOO_HIGH_ADV A request for more than 60% frag power 
was made while not in a pulsed mode. The power will be limited to 60%. 

4250 

Error 

Ultrasound failure: ADC calibration. Ultrasound functions will be 
disabled. 

US_ADC_CALIBRATE_ERR The ADC feedback reading with power off for 
DC2DC voltage, handpiece voltage, or handpiece current was too high. 

4300 

Error 

Diathermy failure: DC2DC output was out of range. Diathermy 
functions will be disabled. 

DIA_AMPLIFIER_ERR While powering the handpiece, the DC2DC voltage for 
handpiece power is out of range. 

4301 

Advisory 

Diathermy power is too high. Please release the footswitch treadle / 
button and try again. 

DIA_EXCESSIVE_POWER_ADV Too much power was being delivered to the 
diathermy handpiece. Diathermy power is turned off. The operator must release 
the treadle/switch and the depress the treadle/switch to re-activate power. 
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5100 

Error 

Ballast failure (voltage). Illuminator functions will be disabled. 

ILM_VOLTAGE_SENSOR_ERR - Ballast transducer has reading that is out of 
specified safety range. 

5101 

Error 

Ballast failure (current). Illuminator functions will be disabled. 

ILM_CURRENT_SENSOR_ERR - Ballast transducer has reading that is out of 
specified safety range. 

5102 

Advisory 

Lamp calibration data is corrupted: lamp needs to be calibrated. 
Please contact Field Service. 

ILM_CALIBRATION_DATA_ADV - The calibration data saved in the flash 
contains incorrect CRC checksum. 

5103 

Advisory 

Failure to turn lamp on: lamp needs to be replaced. Please contact 
Field Service. 

ILM_LAMP_SOURCE_FAULT_ADV - Lamp status reported by hardware is not 
the same as software status. 

5104 

Advisory 

The lamp has exceeded its rated life: lamp needs to be replaced. 
Please contact Field Service. 

ILM_LAMP_REPLACEMENT_ADV - The lamp has exceeded its rated life. The 
new lamp is expected. 

5105 

Advisory 

The lamp has exceeded its rated maximum life: lamp needs to be 
replaced. Please contact Field Service. 

ILM_LAMP_INTENSITY_LOW_ADV - The lamp has exceeded its rated safe 
life. The new lamp should be installed immediately. 

5107 

Advisory 

The Table-Top Illuminator drawer is ejected. Please close the drawer to continue. 

ILM_MODULE_DRAWER_OUT_ADV - The module has been pulled out of drawer. 

5109 

Information 

The calibration data for the Illuminator has changed: due to 
recalibration or replacement with a new unit. 

ILM_MODULE_REPLACED_INFO - The calibration data is changed.. 

5200 

Advisory 

Illuminator optics temperature is high. The lamp will be turned off if the 
temperature continues to rise. 

ILM_OPTICS_TEMP_HIGH_ADV - Optics temperature is too high. Lamp is 
going to be shut down if temperature continues to rise. 

5201 

Error 

Illuminator optics temperature has exceeded its limit. Illuminator 
functions will be disabled. 

ILM_OPTICS_TEMP_DOWN_ERR - Illuminator is shut down because Optics 
temperature is too high. 

5202 

Advisory 

Illuminator optics fan is at full speed. Optics unit may be overheating. 

ILM_OPTICS_FAN_ALARM_ADV - Warning that the Optics fan is full on. 

5203 

Error 

Illuminator optics thermo-cut-off has been triggered. Illuminator 
functions will be disabled. 

ILM_OPTICS_OVER_TEMP_ERR - Lamp is turned off because thermo cut-off. 

5204 

Advisory 

Communication failure with the Illuminator optics fan. The fan may not 
work properly. 

ILM_OPTICS_FAN_COMMS_ADV - Communication Error with optics fan. 

5300 

Advisory 

Illuminator ballast temperature is high. The lamp will be turned off if the 
temperature continues to rise. 

ILM_BALLAST_TEMP_HIGH_ADV - Ballast temperature is too high. Lamp is 
going to be shut down if temperature continues to rise. 

5301 

Error 

Illuminator ballast temperature has exceeded its limit. Illuminator 
functions will be disabled. 

ILM_BALLAST_TEMP_DOWN_ERR - Illuminator is shut down because Ballast 
temperature is too high. 

5302 

Advisory 

Illuminator ballast fan is at full speed. Ballast unit may be overheating. 

1 LM_BALLAST_FAN_ALARM_ADV - Warning that the Ballast fan is full on. 

5303 

Error 

Illuminator ballast thermo-cut-off has been triggered. Illuminator 
functions will be disabled. 

ILM BALLAST OVER TEMP ERR- Lamp is turned off because thermo cut- 
off. 

5304 

Advisory 

Communication failure with the Illuminator ballast fan. The fan may not 
work properly. 

ILM_BALLAST_FAN_COMMS_ADV - Communication Error with ballast fan. 

5400 

Error 

Lamp louver failure: unable to move to home position. Left port will be 
disabled. 

ILM_STEP_MOTOR1_HOME_ERR - Step motor at port 1 failed to move to 
home position. 

5401 

Error 

Lamp louver failure: unable to move to home position. Right port will 
be disabled. 

ILM_STEP_MOTOR2_HOME_ERR - Step motor at port 2 failed to move to 
home position. 

5402 

Error 

Lamp louver failure: unable to move to specified position. Left port will 
be disabled. 

ILM_STEP_MOTOR1_MOVE_ERR - Step motor at port 1 failed to move to 
specified position. 

5403 

Error 

Lamp louver failure: unable to move to specified position. Right port 
will be disabled. 

ILM_STEP_MOTOR2_MOVE_ERR - Step motor at port 2 failed to move to 
specified position. 
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6101 

Error 

Pressure reading is too high. Cutting and Pneumatics functions will be 
disabled. 

PNU_CMN_PRESSURE_TOO_HIGH_ERR - Pneumatics pressure is too high. 

6103 

Error 

Pneumatics pressure transducers reference voltage is unacceptable. 
Pneumatics functions are disabled. 

PNU_CMN_ADC_2048_ERR - Pneumatics ADC 2048 mv. Reference voltage is 
beyond acceptable range. 

6104 

Error 

Pneumatics Air Distribution transducers offset voltage is unacceptable. 
Pneumatics functions are disabled. 

PNU_CMN_AIR_ADC_OFFSET_ERR - Pneumatics Air Distribution PCB 
reference offset voltage is beyond acceptable range. 

6105 

Error 

Pneumatics Main Manifold transducers offset voltage is unacceptable. 
Pneumatics functions are disabled. 

PNU_CMN_MAIN_ADC_OFFSET_ERR- Pneumatics Main Manifold PCB 
reference offset voltage is beyond acceptable range. 

6201 

Error 

Air Pressure valves have high transition faults. Cutting and Pneumatics 
functions will be disabled. 

PNU_AIR_VALVE_FAULT_HI_ERR - AirPressure valves have high level faults 
(fail to open). 

6202 

Error 

Air Pressure valves have low transition faults. Cutting and Pneumatics 
functionals will be disabled. 

PNU_AIR_VALVE_FAULT_LO_ERR - AirPressure valves have low level faults 
(fail to close). 

6203 

Advisory 

Air Pressure inlet filter may be dirty and needs to be replaced. Please 
contact Field Service. 

PNU_AIR_FILTER_DIRTY_ADV - The unusual high pressure drop cross the Air 
Filter. This is caused by either the Air Filter is too dirty and need to be replaced 
or the system may be leaking air. 

6204 

Advisory 

Inlet pressure is too low for the system. Please adjust the inlet pressure 
between 58 psi and 120 psi. 

PN U_AI R_LOW_SWITCH_ON_ADV - The Air source (wall pressure) is too 
low (below 58 psi) to turn on. On startup, Pneumatics turns on the pressure 
automatically if the pressure is between 58 psi and 120 psi. 

6206 

Advisory 

Inlet pressure is too high for the system. Please adjust the inlet 
pressure between 58 psi and 120 psi. 

PNU_AIR_HIGH_SWITC H_0 N_A D V - The Air source (wall pressure) is too 
high (above 120 psi) to turn on. On startup, Pneumatics turns on the pressure 
automatically if the pressure is between 58 psi and 120 psi. 

6208 

Error 

Inlet pressure is unstable. Pneumatics functions will be disabled. 
Please restart the system. 

PNU_AIR_PRESSURE_DOWN_ERR - The Air source pressure (wall pressure) 
is unstable to cause the system unexpected to turn On/Off pressure. 

6301 

Error 

Cutting errors; valves have high transition faults (failed to open). 
Cutting functions will be disabled. 

PN U_CUT_VALVE_FAU LT_H l_ERR - Cutters valves have high level faults (fail 
to open). 

6302 

Error 

Cutting errors; valves have low transition faults (failed to close). Cutting 
functions will be disabled. 

PNU_CUT_VALVE_FAULT_LO_ERR - Cutters valves have low level faults (fail 
to close). 

6303 

Error 

Cutting error: redundant transducers discrepancy error. Cutting 
functions will be disabled. Please contact Field Service. 

PNU_CUT_REDUNDANT_SENSORS_ERR - Cutters redundant transducers 
discrepancy error. 

6304 

Error 

Cutting error: redundant transducers calibration. Cutting functions will 
be disabled. Please contact Field Service. 

PNU_CUT_SENSOR_CALIBRATION_ERR - Cutters redundant transducers 
calibration error. 

6305 

Advisory 

Cutting pressure is oscillating beyond the specified range. Please 
release the footswitch treadle to reset. 

PNU_CUT_PRESSURE_OSCIL_ADV - Cutters actual pressure is oscillating 
beyond the specified tolerance. 

6306 

Advisory 

Cutting pressure is surging beyond the specified tolerance. Please 
release the footswitch treadle to reset. 

PNU_CUT_PRESSURE_SURGE_ADV - Cutters actual pressure is surging 
beyond the specified tolerance. 

6401 

Error 

Utilities valves have high transition faults (failed to open). Pneumatics 
functions will be disabled. 

PN U_UTL_VALVE_FAU LT_H l_ERR - Utilities valves have high level faults (fail 
to open). 

6402 

Error 

Utilities valves have low transition faults (failed to close). Pneumatics 
functions will be disabled. 

P N U_UTL_VALVE_FAU LT_LO_ERR - Utilities valves have low level faults (fail 
to close). 

6403 

Error 

Utilities redundant transducers discrepancy error. Pneumatics functions 
will be disabled. Please contact Field Service. 

PNU_UTL_REDUNDANT_SENSORS_ERR - Utilities redundant transducers 
discrepancy error. 
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ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

6404 

Error 

Utilities redundant transducers calibration error. Pneumatics functions 
will be disabled. Please contact Field Service. 

PNU_UTL_SENSOR_CALIBRATION_ERR - Utilities redundant transducers 
calibration error. 

6405 

Error 

Vacuum redundant transducers discrepancy error. Pneumatics 
functions will be disabled. Please contact Field Service. 

PNU_VAC_REDUNDANT_SENSORS_ERR - Vacuum redundant transducers 
discrepancy error. 

6406 

Error 

Vacuum redundant transducers calibration error. Pneumatics functions 
will be disabled. Please contact Field Service. 

PNU_VAC_SENSOR_CALIBRATION_ERR - Vacuum redundant transducers 
calibration error. 

6407 

Advisory 

Utilities pressure is oscillating beyond the specified range. Please 
release the footswitch treadle to reset. 

PNU_UTL_PRESSURE_OSCIL_ADV - Utilities actual pressure is oscillating 
beyond the specified tolerance. 

6408 

Advisory 

Utilities pressure is surging beyond the specified tolerance. Please 
release the footswitch treadle to reset. 

PNU_UTL_PRESSURE_SURGE_ADV - Utilities actual pressure is surging 
beyond the specified tolerance. 

6501 

Error 

Auto Gas valves have high transition faults (failed to open). Pneumatics 
functions will be disabled. 

PNU_AGF_VALVE_FAULT_HI_ERR - Auto Gas valves have high level faults 
(fail to open). 

6502 

Error 

Auto Gas valves have low transition faults (failed to close). Pneumatics 
functions will be disabled. 

PNU_AGF_VALVE_FAULT_LO_ERR - Auto Gas valves have low level faults 
(fail to close). 

6503 

Error 

Auto Gas redundant transducers discrepancy error. Pneumatics 
functions will be disabled. Please contact Field Service. 

PNU_AGF_REDUNDANT_SENSORS_ERR - Auto Gas redundant transducers 
discrepancy error. 

6504 

Error 

Auto Gas redundant transducers calibration error. Pneumatics functions 
will be disabled. Please contact Field Service. 

PNU_AGF_SENSOR_CALIBRATION_ERR - Auto Gas redundant transducers 
calibration error. 

6505 

Advisory 

C3F8 bottle may be empty and needs to be replaced. Please press 
[Replaced] to confirm bottle replacement. 

PNU_AGF_GAS_1_EMPTY_ADV - Gas 1 bottle may be empty and needs to 
be filled up. 

6506 

Advisory 

SF6 bottle may be empty and needs to be replaced. Please press 
[Replaced] to confirm bottle replacement. 

PNU_AGF_GAS_2_EMPTY_ADV - Gas 2 bottle may be empty and needs to be 
filled up. 
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Table 4-10 

Auxiliary Illuminator Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

7100 

Error 

Ballast failure (voltage). Illuminator functions will be disabled. 

ILM_VOLTAGE_SENSOR_ERR - Ballast transducer has reading that is out of 
specified safety range. 

7101 

Error 

Ballast failure (current). Illuminator functions will be disabled. 

ILM_CURRENT_SENSOR_ERR - Ballast transducer has reading that is out of 
specified safety range. 

7102 

Advisory 

Lamp calibration data is corrupted: lamp needs to be calibrated. 
Please contact Field Service 

ILM_CALIBRATION_DATA_ADV - The calibration data saved in the flash 
contains incorrect CRC checksum. 

7103 

Advisory 

Failure to turn lamp on: lamp needs to be replaced. Please contact 
Field Service. 

ILM_LAMP_SOURCE_FAULT_ADV - Lamp status reported by hardware is not 
the same as software status. 

7104 

Advisory 

The lamp has exceeded its rated life: lamp needs to be replaced. 
Please contact Field Service. 

ILM_LAMP_REPLACEMENT_ADV - The lamp has exceeded its rated life. The 
new lamp is expected. 

7105 

Advisory 

The lamp has exceeded its rated maximum life: lamp needs to be 
replaced. Please contact Field Service. 

ILM_LAMP_INTENSITY_LOW_ADV - The lamp has exceeded its rated safe 
life. The new lamp should be installed immediately. 

7200 

Advisory 

Illuminator optics temperature is high. The lamp will be turned off if the 
temperature continues to rise. 

ILM_OPTICS_TEMP_HIGH_ADV - Optics temperature is too high. Lamp is 
going to be shut down if temperature continues to rise. 

7201 

Error 

Illuminator optics temperature has exceeded its limit. Illuminator 
functions will be disabled. 

ILM_OPTICS_TEMP_DOWN_ERR - Illuminator is shut down because Optics 
temperature is too high. 

7202 

Advisory 

Illuminator optics fan is at full speed. Optics unit may be overheating. 

ILM_OPTICS_FAN_ALARM_ADV - Warning that the Optics fan is full on. 

7203 

Error 

Illuminator optics thermo-cut-off has been triggered. Illuminator 
functions will be disabled. 

ILM_OPTICS_OVER_TEMP_ERR - Lamp is turned off because thermo cut-off. 

7204 

Advisory 

Communication failure with the Illuminator optics fan. The fan may not 
work properly. 

ILM_OPTICS_FAN_COMMS_ADV - Communication Error with optics fan. 

7300 

Advisory 

Illuminator ballast temperature is high. The lamp will be turned off if the 
temperature continues to rise. 

ILM_BALLAST_TEMP_HIGH_ADV - Ballast temperature is too high. Lamp is 
going to be shut down if temperature continues to rise. 

7301 

Error 

Illuminator ballast temperature has exceeded its limit. Illuminator 
functions will be disabled. 

ILM_BALLAST_TEMP_DOWN_ERR - Illuminator is shut down because Ballast 
temperature is too high. 

7302 

Advisory 

Illuminator ballast fan is at full speed. Ballast unit may be overheating. 

1 LM_BALLAST_FAN_ALARM_ADV - Warning that the Ballast fan is full on. 

7303 

Error 

Illuminator ballast thermo-cut-off has been triggered. Illuminator 
functions will be disabled. 

ILM BALLAST OVER TEMP ERR- Lamp is turned off because thermo cut- 
off. 

7304 

Advisory 

Communication failure with the Illuminator ballast fan. The fan may not 
work properly. 

ILM_BALLAST_FAN_COMMS_ADV - Communication Error with ballast fan. 

7400 

Error 

Lamp louver failure: unable to move to home position. Left port will be 
disabled. 

ILM_STEP_MOTOR1_HOME_ERR - Step motor at port 1 failed to move to 
home position. 

7401 

Error 

Lamp louver failure: unable to move to home position. Right port will 
be disabled. 

ILM_STEP_MOTOR2_HOME_ERR - Step motor at port 2 failed to move to 
home position. 

7402 

Error 

Lamp louver failure: unable to move to specified position. Left port will 
be disabled. 

ILM_STEP_MOTOR1_MOVE_ERR - Step motor at port 1 failed to move to 
specified position. 

7403 

Error 

Lamp louver failure: unable to move to specified position. Right port 
will be disabled. 

ILM_STEP_MOTOR2_MOVE_ERR - Step motor at port 2 failed to move to 
specified position. 
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Table 4-11 

Laser Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

8100 

Error 

Laser controller software error. Laser functions will be disabled. 

LS R_SO FTWARE_E RR - 

8101 

Error 

Laser controller shutter open for too long error. Laser functions will be 
disabled. 

LSR_SHUTR_OPN_TOO_LONG_ERR - 

8102 

Error 

Laser controller shutter unexpected error. Laser functions will be 
disabled. 

LSR_SHUTR_UNEXPECTED_ERR - 

8103 

Error 

Laser controller shutter open between firing error. Laser functions will 
be disabled. 

LSR_SHUTR_OPN_BTWN_FIRING_ERR - 

8104 

Error 

Laser controller mirror incorrect position error. Laser functions will be 
disabled. 

LSR_M 1 RRORJ NCORRECT_POS_ERR - 

8105 

Error 

Laser controller mirror position unexpected error. Laser functions will 
be disabled. 

LSR_MIRROR_POS_UNEXPECTED_ERR - 

8106 

Error 

Laser controller power over the limit error. Laser functions will be 
disabled. 

LSR_PWR_OVER_LIMIT_ERR - 

8107 

Advisory 

Laser controller maximum current exceeded. 

LSR_MAX_CURRENT_EXCEEDED_ADV - 

8108 

Error 

Laser controller port power detection error. Laser functions will be 
disabled. 

LSR_PORT_PWR_DETECTION_ERR - 

8109 

Error 

Laser controller power detected at wrong port error. Laser functions will 
be disabled. 

LSR_PWR_AT_WRONG_PORT_ERR - 

8110 

Error 

Laser controller power reading mismatch error. Laser functions will be 
disabled. 

LSR_PWR_READING_MISMATCH_ERR - 

8111 

Error 

Laser controller LBO crystal limit error. Laser functions will be disabled. 

LSR_LBO_CRYSTAL_LIMIT_ERR - 

8112 

Error 

Laser controller pump temperature limit error. Laser functions will be 
disabled. 

LSR_PUMP_TEMP_LIMIT_ERR - 

8113 

Error 

Laser controller power detect digital I/O mismatch error. Laser functions 
will be disabled. 

LSR_PWR_DETECT_DIO_MISMATCH_ERR - 

8114 

Error 

Laser controller footswitch digital I/O mismatch error. Laser functions 
will be disabled. 

LS R_FT S W_D 1 0_M 1 S M ATC H_E RR - 

8115 

Error 

Laser controller footswitch no NC (normally closed) error. Laser 
functions will be disabled. 

LS R_FT S W_N 0_N C_E R R - 

8116 

Error 

Laser controller system data CRC error. 

LC_SYSTEM_DATA_CRC_ERR - 

8117 

Advisory 

Laser controller internal parameter error. 

LSRJNTERNALPARAMETERADV - 

8118 

Error 

Laser controller process hunt error. Laser functions will be disabled. 

LSR_PROCESS_HUNT_ERR - 

8119 

Error 

Laser controller process attach error. Laser functions will be disabled. 

LSR_PROCESS_ATTACH_ERR - 

8120 

Error 

Laser controller start up time out error. Laser functions will be disabled. 

LSR_START_UP_TIME_OUT_ERR - 

8121 

Error 

Laser controller JEM CRC error. Laser functions will be disabled. 

LSR_JEM_CRC_ERR - 

8122 

Error 

Laser controller kernel CRC error. Laser functions will be disabled. 

LSR_KERNEL_CRC_ERR - 

8123 

Error 

Laser controller flash file error. Laser functions will be disabled. 

LSR_FLASH_FILE_ERR - 

8124 

Advisory 

Laser LBO diode over temperature error. 

LSR_PUMP_OVERTEMP_ADV - 
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Table 4-11 

Laser Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

8125 

Advisory 

Laser LBO diode under temperature error. 

LSR_PUMP_UNDERTEMP_ADV - 

8126 

Advisory 

Laser controller crystal over-temperature error. 

LSR_CRYSTAL_OVERTEMP_ADV - 

8127 

Advisory 

Laser controller crystal under-temperature error. 

LSR_CRYSTAL_UNDERTEMP_ADV - 

8129 

Advisory 

Laser controller probe connection error. 

LSR_PPP_PROBE_CONNECTION_ADV - 

8131 

Error 

Laser controller power monitor POST error. Laser functions will be 
disabled. 

LSR_PMON_POST_FAIL_ERR - 

8132 

Error 

Laser controller +2.5 volt out-of-range error. Laser functions will be 
disabled. 

LS R_P L U S_2_5_V 0 LT_E R R - 

8134 

Error 

Laser controller 12 volt power error. Laser functions will be disabled. 

LSR_12_VOLT_POWER_ERR - 

8135 

Error 

Laser shutter timer expired error. Laser functions will be disabled. 

LS R_S H UTTE R_T 1 M E R_0 F F_E RR - 

8138 

Error 

Laser controller diode thermal electric cooler error. Laser functions will 
be disabled. 

LSR_DIODE_TEC_FAULT_ERR - 

8139 

Error 

Laser probe port process POST error. Laser functions will be disabled. 

LSR_PPP_POST_FAULT_ERR - 

8140 

Error 

Laser controller startup timeout error (laser engine). Laser functions will 
be disabled. 

LC_LE_STARTUP_TIMEOUT_ERR- 

8141 

Error 

Laser controller startup timeout error (shutter control process). Laser 
functions will be disabled. 

LC_SC P_STARTU P_TI M EOUT_E RR - 

8142 

Error 

Laser controller startup timeout error (supervisor process). Laser 
functions will be disabled. 

LC_SUP_STARTUP_TIMEOUT_ERR - 

8143 

Error 

Laser controller startup timeout error (peripheral management process). 
Laser functions will be disabled. 

LC_PMP_STARTUP_TIMEOUT_ERR - 

8144 

Error 

Laser controller startup timeout error (probe port process). Laser 
functions will be disabled. 

LC_PPP_STARTUP_TIMEOUT_ERR - 

8145 

Error 

Laser controller startup timeout error (laser system controller). Laser 
functions will be disabled. 

LC_LSC_STARTUP_TIMEOUT_ERR - 

8147 

Error 

Laser controller TMP crystal startup timeout error. Laser functions will 
be disabled. 

LC_TMP_CRYSTAL_POST_ERR - 

8148 

Error 

Laser controller TMP diode startup timeout error. Laser functions will be 
disabled. 

LC_TMP_DIODE_POST_ERR - 

8149 

Error 

Laser controller Dr Filter error. Laser functions will be disabled. 

LC_DRFILTER_ERR - 

8150 

Error 

Laser controller invalid maximum power error. Laser functions will be 
disabled. 

LC_INVALID_MAX_POWER_ERR- 

8153 

Error 

Laser controller load module CRC error. Laser functions will be 
disabled. 

LC_LO AD M 0 D U L E_C RC_E RR - 

8154 

Error 

Laser controller module requires calibration. Laser functions will be 
disabled. 

LC_CALIBRATION_REQUIRED_ERR - 

8155 

Error 

Laser Hardware and Software version incompatibility error. Laser 
functions will be disabled. 

LC_VERSION_INCOMPATIBLE_ERR - 
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Table 4-11 Laser Module - Faults, Errors, Advisories, and Information messages 

ErrorCode 

Classification 

Displayed Text 

Discrepancy Description 

8156 

Error 

Laser controller power monitor saturation error. Laser functions will be 
disabled. 

LC_P M O N_S AT U RAT 1 0 N_E RR - 

8200 

Advisory 

Laser controller probe removed while firing. 

LSR_PRBE_REMOVE_WHEN_FIRING_ADV - 

8202 

Advisory 

Laser controller Dr. Filter disengaged while firing. 

LS R_F LT R_D 1 S E N G_WH E N_F 1 R 1 N G_AD V - 

8203 

Advisory 

Laser controller Dr. Filter disconnected while firing. 

LSR_FLTR_DISCON_WHEN_FIRING_ADV - 

8204 

Advisory 

Laser controller interlock opened while firing. 

LSR_INTRLK_OPN_WHEN_FIRING_ADV - 

8205 

Advisory 

Laser controller footswitch disconnected while firing. 

LSR_FTSW_DISCON_WHEN_FIRING_ADV - 

8207 

Advisory 

Laser controller port changed in Ready State. 

LSR_PORT_CHANGE_IN_RDYSTE_ADV - 

8208 

Advisory 

Laser controller Dr. Filter disengaged in Ready State. 

LSR_FLTR_DISENG_IN_RDYSTE_ADV - 

8209 

Advisory 

Laser controller Dr. Filter disconnected in Ready State. 

LS R_F LTR D 1 SCO N_l N_RD Y STE AD V - 

8210 

Advisory 

Laser controller interlock opened in Ready State. 

LSR_INTRLK_OPN_IN_RDYSTE_ADV - 

8211 

Advisory 

Laser controller footswitch removed in Ready State. 

LS R_FT S W_RE M O VE_I N_RD YSTE_AD V - 

8212 

Advisory 

Laser controller footswitch engaged when Ready requested. 

LSR_FTSW_ENGAGE_WHEN_RDYREQ_ADV - 

8213 

Advisory 

Laser controller user data CRC error. 

LS R_U S E R_D ATA_C RC_E RRO R_AD V - 

8214 

Advisory 

Laser controller Ready State denied: the filter is disengaged. 

LcRdyDeniedFilterDisAdv- 

8215 

Advisory 

Laser controller Ready State denied: there is no interlock. 

LcRdyDeniedNoInterlockAdv - 

8216 

Advisory 

Laser controller Ready State denied: there is no valid probe for the 
active port. 

LcRdyDeniedNoPortSelAdv - 

8217 

Advisory 

Laser controller Ready State denied: the footswitch is depressed. 

LcRdyDeniedFtswPressAdv - 
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Constellation Hard Drive Utility for Troubleshooting 


RAID - which stands for Redundant Array of Inexpensive Disks, or alternatively Redundant Array of Independent Disks - is a technology that employs the 
simultaneous use of two or more hard disk drives to achieve greater levels of performance, reliability, and/or larger data volume sizes. 

The phrase ’’RAID” is an umbrella term for computer data storage schemes that can divide and replicate data among multiple hard disk drives. RAID's various 
designs all involve two key design goals: increased data reliability and increased input/output performance. When several physical disks are set up to use RAID 
technology, they are said to be in a RAID array. This array distributes data across several disks, but the array is seen by the computer user and operating system as 
one single disk. 

Purpose for Utility - On the Constellation, we use RAID Hard Drives (two) for reliability. Since the BIOS only acknowledges the RAIDED Drives as one, we 
must use a utility to troubleshoot which hard drive needs to be replaced in the event that the following Advisory should appear: 


Advisory 1349 - A RAID Hard Drive has failed or is missing 


1 . Remove USB Cover from the Expansion Panel on rear of the Host and connect USB Keyboard. 

2. Press “Ctrl/ Alt/Del” and the “Windows Task Manager” will appear over the Constellation Application. 

3. Press “File/New Task (Run)”, the default should be “explorer” press “O.K.” and the “Menu Bar” will appear on the bottom. 

Note: If the Menu Bar disappears, press the “Windows Key” on your keyboard. 

4. For the cursor to appear, press “Start/Show Cursor.exe”. 

5. Enter “Start/All Programs / Intel (R) Matrix Storage / Intel Matrix Storage Console (Figure 1) 
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Figure 1 



Figure 2 


6. Click on “RAIDVolume 1”, the top hard drive is “Hard Drive Member 1” and the bottom hard drive is “Hard Drive Member 2” (Figure 2). 




Note: When everything is working, the “Device Port” designation appears as listed in steps 7 & 8. But when a hard drive is down, the best place to 
determine which drive is not working is to look at the “Serial Number” on the actual Hard Drives (figure 3 & 4) 

7. Selecting the first hard drive under RAID Hard Drives in the utility will show that the top drive is designated as “Device Port 0” (figure 3). 

8. Selecting the second hard drive under the RAID Hard Drives in the utility will show that the bottom drive is designated as “Device Port 1” (figure 4). 

Note: The upper hard drive is labeled “Top” on the Host Module and the lower hard drive is labeled “Bottom” on the Host Module 




figure 3 figure 4 


9. 


Once you determine which “Hard Drive Member” is not active, you will have to determine if it is the Hard Drive or the cable which is causing the 
Advisory. 


10. If the Hard Drive is being replaced, it will take over 1 hour for the RAID process to automatically occur once the system is rebooted. 
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What is a local area network? 


A local area network (LAN) is a 

network used for connecting a 
business or organisation's computers 
to one another. With a LAN, a 
company's employees can exchange 
information, communicate, access 
various services 

A local area network usually links 
computers (or resources such as 
printers) using a wired transmission 
medium (most frequently twisted pairs 
or coaxial cables) over a 
circumference of about a 100 metres. 

For larger spaces, the network is considered to be part of a network called a MAN 
(metropolitan area network), in which the transmission medium is better suited to sending 
signals over great distances. 



Alcori 

EUMEA Service Center 





The hardware devices alone are not enough to create a usable local 
area network. It is also necessary to set a standard access method 
between computers, so that they know how the computers are 
exchanging data, especially when more than two computers are 
sharing the same physical support. This access method is called a 
logical topology. The logical topology is carried out using an access 
protoco . The most common access protocols are: 

- Ethernet 

- Token ring 

The way the computers are physically connected is called physical topology. 

The basic physical topologies are: 

- Ring topology . . • 

- Bus topology • 

- Star topology 
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Ethernet ? 


Ethernet (also known as IEEE 802.3 
standard) is a data transmission standard for 
local area networks based on the following 
' principle: 

- All machines on an Ethernet network are connected to the same 
communication line, made up of cylindrical cables 

- With this protocol any machine is authorised to transmit over the 
line at any time and with no concept of priority between 
machines. This communication is conducted simply: 

• Each machine verifies that there is no communication on the line 
before transmitting 

• If two machines transmit simultaneously, then there is a collision 
(i.e. several data frames are located on the line at the same time) 

• The two machines interrupt their communication and wait for a 
random time period, then once the first has exceeded this time 
delay it can then retransmit 


Alcori 

EUMEA Service Center 



Different variants of Ethernet 

technologies 


Abbreviation 

Name 

Cable 

Connector 

Speed 

Ports 

10Base2 

Thin Ethernet 

Coaxial cable (50 Ohms) with a thin diameter 

BNC 

10 Mb/s 

185m 

10Base5 

Thick Ethernet 

Coaxial cable with a thick diameter (0.4 inch) 

BNC 

10Mb/ s 

500m 

lOBase-T 

Standard Ethernet 

Twisted pair (category 3) 

RJ -45 

10 Mb/s 

100m 

100Base-TX 

Fast Ethernet 

Double twisted pair (category 5) 

RJ -45 

100 Mb/s 

100m 

100Base-FX 

Fast Ethernet 

Multimode fibre optic (type 62.5/125) 


100 Mb/s 

2 km 

lOOOBase-T 

Gigabit Ethernet 

Double twisted pair (category 5) 

RJ -45 

1000 Mb/s 

100m 

lOOOBase-LX 

Gigabit Ethernet 

Monomode or multimode fibre optic 


1000 Mb/s 

550m 

lOOOBase-SX 

Gigabit Ethernet 

Multimode fibre optic 


1000 Mbit/s 

550m 

lOGBase-SR 

lOGigabit Ethernet 

Multimode fibre optic 


10 Gbit/s 

500m 

10GBase-LX4 

lOGigabit Ethernet 

Multimode fibre optic 


10 Gbit/s 

500m 


Ethernet is a widely used network technology because the cost of such a network is not 
very high 
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Switched ethernet 

Switched Ethernet is organised around a switch which : 

- inspects the source and destination addresses of messages, draws up a table 
which then allows it to know which machine is connected on which port of the 
switch 

- Knowing the recipient port, the switch will only transmit the message on the 
appropriate port, the other ports remaining free for other transmissions which can 
be carried out simultaneously. 

The result is that each exchange can be carried out at nominal speed (greater 
division of the bandwidth), without collisions, with a noticeable increase in the 
network bandwidth as a result (also at nominal speed). 

- As for knowing whether all the ports on a switch can communicate at the same 
time without loosing messages, that depends on the quality of the switch ( non 

blocking switch). 

- Since switching makes it possible to avoid collisions and the 10/100/1000 base 
T(X) technologies have separate circuits for transmission and reception (a twisted 
pair per transmission direction), the majority of modern switches make it possible 
to deactivate collision detection and move into full-duplex mode on the ports. 

In this way, the machines can transmit and receive at the same time (which 
again contributes to network performance). 

Full-duplex mode is particularly interesting for servers which must serve several 
clients. 
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Proxy ? 

A proxy server is a machine which acts as an intermediary between the computers of 
a local area network and the Internet 

Most of the time the proxy server is used for the web, and when it is, it's an HTTP 
proxy. However, there can be proxy servers for every application protocol (FTP, etc.). 

Features of a proxy server : 

- Memory cache (reduce loading times and save bandwidth) 

- Filtering: by creating logs for systematically recording user queries when they 
request connections to the internet 

- Authentication (ID and password) 
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Router ? 
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Router ? 


A router is a device for connecting computer networks to one 
another, used for handling the routing of packets between two 
networks, or to determine the path that a data packet shall take. 

When a user enters a URL, the Web client (the browser) queries the 
domain name server (DNS), which shows it the IP address of the 
desired machine. 

The workstation sends the request to the nearest router, i.e. to the 
default gateway on the network it is located on. This router 
determines the next machine to which the data will be forwarded, in 
such a way as to choose the best pathway possible. To do so, the 
routers keep up-to-date routing tables, which are like maps showing 
the paths that can be taken to get to the destination address. There 
are numerous protocols designed to handle this process. 


Alcori 

EUMEA Service Center 



What does TCP/IP mean? 


TCP/IP is a suite of protocols. The acronym TCP/IP 
means "Transmission Control Protocol/Internet 
Protocol". 

pi 

In some ways, TCP/IP represents all communication 
rules for the internet and is based on the IP addressing 
notion, i.e. the idea of providing an IP address for each 
machine on the network so as to be able to route data 
packets. TCP/IP protocol is designed to respond to a 
certain number of criteria, including: 

- Splitting messages into packets 

- Use of an address system 

- Routing data over the network 

- Error detection in data transmissions 
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What is an IP address? 


Computers communicate over the Internet using 
the IP protocol (Internet Protocol), which uses 
numerical addresses, called IP addresses, 
made up of four whole numbers (4 bytes) 
between 0 and 255 and written in the format 
xxx. xxx. xxx. xxx. 

- For example, 192.168.1.1 is an IP address given in 
technical format. 

These addresses are used by networked 
computers to communicate, so each computer 
on a network has a unique IP address on that 
network. 
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An IP address is a 32 bit address, generally 
written in the format of 4 whole numbers 
separated by dots: XXX.XXX.XXX.XXX 

There are two distinct parts to an IP address: 

- the numbers to the left indicate the network and are 

called the netID (ex: 468. 0) 

- the numbers to the right indicate the computers on 
this network and are called the host-ID. 

(ex: 192. 168.1. XXX) 
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IP address classes 


The smaller the number of bits reserved on the network, the more computers It can contain 

A class A IP address, in decimal looks like: 

XXX.XXX.XXX.XXX A \ f 

Network- Computers : 16777214 computers 

A class B IP address, in decimal looks like: 

XXX.XXX XXX.XXX 

Network Computers : 65534 computers 

A class C IP address, in decimal looks like: 

XXX.XXX.XXX XXX 

fir « 

it' 

Network - + — Computers : 254 computers 

* + 
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Subnet masks 


The primary importance of a subnet mask is to enable 
the simple identification of the network associated to an 
IP address. 

Indeed, the network is determined by a certain number 
of bytes in the IP address : 

- 1 byte for class A addresses, 

- 2 for class B and 

- 3 bytes for class C 

However, a network is written by taking the number of bytes which 
characterise it, then completing it with zeros. For example, the 
network linked to the address 192.168.1.1 is 192.168.1.0 , because 
It is a class C type IP address. 
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